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ID__|Task Name Duration Start Finish _ |Predecessor| February |  March |  April October | November
1 Field Work 138 days!| Mon 1/31/00 | Wed 8/9/00
2 Grid Survey 1wk| Mon 1/31/00 Fri 2/4/00
3 Field Mobilization 2 wks Mon 2/7/00 Fri 2/18/00
4 Existing Well Survey 1wk Mon 2/7/00 Fri 2/11/00
5 Geophysics (east) 2wks| Mon 2/21/00 Fri 3/3/00
6 Geophysics (west) 2 wks Mon 3/6/00 Fri 3/17/00
7 Ordnance Avoidance (west) 7 wks | Mon 3/20/00 Fri 5/5/00
8 Soil Sampling (west) 8wks | Mon 3/20/00 Fri 5/12/00
9 Soil Sampling (east) 8wks | Mon 5/15/00 Fri 7/7/00
10 SCAPS (east) Swks| Mon 3/13/00 Fri 4/14/00
11 SCAPS (west) . (ﬂ) 4 wks | Mon 4/17/00 Fri 5/12/00

i e = ks | Mon 5/15/00 FLL6/9/00
12 SCAPS (offsite) (\be 9 4 wks on
13 Existing Well Sampling (DNAPL Add.) 2wks | Mon 5/15/00 Fri 5/26/00
14 FLUTe Well Evaluation (DNAPL Add ) 2days| Mon 5/15/00 Tue 5/16/00
15 Demobilization 3days| Mon 7/10/00| Wed 7/12/00
16 IDW Disposal 4 wks Thu 7/13/00 Wed 8/9/00
17 Project Support 210 days Mon 2/7/00 Fri 11/24/00
18 Analytical Results 26 wks | Mon 3/13/00 Fn 9/8/00
19 Data Management 25wks | Mon 3/20/00 Fri 8/8/00
20 Data Validation 20 wks | Mon 5/15/00 Fri 9/29/00
21 GMS Entry 24 wks | Mon 3/13/00 Fri 8/25/00
22 Meetings 42 wks Mon 2/7/00 Fri 11/24/00
23 Technica! Support 42 wks Mon 2/7/00 Fri 11/24/00
24 Project Management 42 wks Mon 2/7/00 Fri 11/24/00
25 QA Field Audits 50 days | Mon 3/27/00 Fri 6/2/00

THIS SCHEDULE IS SUBJECT TO CHANGE AND DOES NOT INCLUDE ANY DELAYS
RESULTING FROM INCLEMENT WEATHER, SITE ACCESS ISSUES, AND OTHER
UNFORESEEN OBSTACLES.
T

AWI Superfund Site
PRDI Project Schedule as of January 30, 2000

Task

Progress

Milestone

Summary P—

Rolled Up Task
Rolled Up Milestone <>

Rolled Up Progress NN
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1.0 PROJECT DESCRIPTION

CDM Federal Programs Corporation (CDM Federal) has been contracted by the U.S. Army
Corps of Engineers, Baltimore District (USACE) under Prime Contract No. DACA31-96-D-0014
to conduct Pre-Remedial Design Investigation (PRDI) activities at the Atlantic Wood Industries
(AWTI), Inc. Superfund Site in Portsmouth, Virginia. These activities will be conducted in
accordance with the Scope of Work (SOW) entitled “Pre-Remedial Design Investigation, A/E
Field Investigation Oversight, Atlantic Wood Industries, Inc. Superfund Site, Portsmouth,
Virginia” dated 18 December 1998.

The purpose of the PRDI is to define the extent of soil and sediment contamination above the
water table that exceeds the 1995 Record of Decision (ROD) cleanup levels, and the extent of
mobile dense non-aqueous phase liquid (DNAPL) below the water table. The PRDI is being

conducted in order that a remedial design can be prepared to meet the remedies selected in the

ROD.

Specific activities to be performed in the PRDI include surface geophysics, ordnance avoidance,
soil and sediment sampling above the water table, subsurface investigation to map subsurface
stratigraphy and delineate DNAPLs using a Site Characterization and Analysis Penetrometer
System (SCAPS), soil sampling for verification of SCAPS data, and a condition survey of

existing monitoring wells.

This Work Plan has been prepared to address the requirements of USACE document EM 200-1-3
"Requirements for the Preparation of Sampling and Analysis Plans" dated 1 September 1994.
The Work Plan consists of a Field Sampling Plan (FSP) (Section 1), a Quality Assurance Project
Plan (QAPP) (Section 2), and a Site Safety and Health Plan (SSHP) (Section 3). The format of
the FSP follows the general outline provided in EM 200-1-3, and sections that are not relevant to

this PRDI have been omitted.

1-1



1.1 SITE HISTORY AND CONTAMINANTS

The AWI site occupies approximately 47.5 acres of land on the industrialized waterfront area of
Portsmouth, Virginia (Figure 1-1). The site is bounded to the north by Elm Avenue and the U.S.
Norfolk Naval Shipyard facilities, and to the south by the south annex of the U.S. Norfolk Naval
Shipyard and land occupied by the Portsmouth City School Board. The site is bounded on the
east by the Southern Branch of the Elizabeth River, and a Virginia Electric Power Company
(VEPCO) right-of-way is located to the west. The site is split into eastern and western portions
by the Norfolk and Portsmouth Beltline R.R. and Burtons Point Road. Inactive wood processing
operations and wood storage areas are located on the eastern portion of the site, and the storage

of treated and untreated wood occurred on the west side of the site.

The original AWI plant was constructed in 1926 and has been used for various purposes during
its history, including possible coal tar refinery, creosote treating plant, pentachlorophenol (PCP)
treating plant, and storage of treated lumber. According to site records, treatment of wood with
chromated copper arsenate (CCA) was never performed at this site; however, storage of CCA
treated wood did occur. Prior to 1926, the site was undeveloped except for possibly a saw mill.
The historic shoreline on the east side of the site has been filled over the years. Between 1978
and 1986, a significant amount of fill material was added to this general area. Wood preserving
operations ceased in the 1990's, and most of the processing buildings and structures are still
present onsite. The western portion of the site is currently used for manufacturing post tension

concrete materials.

Navy operations in the vicinity of the AWI site have affected AWI property. Potential impacts
have not been fully assessed by previous AWI investigations. Navy operations on the southern
edge of the eastern half of the AWI property involved land disposal of acetylene sludge (also

referred to as waste lime), which appears to have flowed onto AWI property.
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A significant portion of the western half of the AWI property was leased to the Navy during
World War II. The Navy is reported to have filled low lying areas with fill material in order to
use the property as a storage area. No investigation of the fill material was conducted during the
Remedial Investigation (RI), because AWI was unaware of the history of that area at the time the
RI was conducted. Recent investigation of the fill material has unearthed buried ordnance-like

items. These items, however, have been determined to be inactive.

1.1.1 REGULATORY HISTORY

On 23 July 1987, AWI entered into an Admunistrative Consent Order with EPA Region III
whereby AWI would perform initial cleanup actions and perform an RI and FeaSibility Study
(FS) for the site. The site was formally listed on the National Priorities List (NPL) on 15
February 1990. The AWTI site has been segregated by EPA into three operable units, Operable
Unit 1 (Soil, Sediment, and DNAPL), Operable Unit 2 (Groundwater), and Operable Unit 3
(River/Offsite areas). The ROD for Operable Unit 1 was issued in September 1995. The cleanup
levels identified in the ROD are presented in Table 1-1.

An initial cleanup action has been performed by AWI. Based on the results of the RI, it was
evident that hazardous substances had migrated into the soil surrounding the storm sewer on the
northeast portion of the site along Elm Avenue, and to the inlet sediments where this sewer
discharges. Under EPA oversight, AWI hired a contractor in March 1995 to clean and install a
new liner within the sewer system. In addition, in May 1995, approximately 660 cubic yards of
contaminated sediments were excavated from the inlet area, stored onsite, and later disposed

offsite.
1.1.2 SITE GEOLOGY

The AWI site is located in the Atlantic Coastal Plain Physiographic Province. The geology

consists of a wedge of unconsolidated units that dips and thickens to the east and extends
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approximately 20 miles east to the Atlantic Ocean. These unconsolidated units overlie basement
rocks which consist of Triassic sedimentary rock and Paleozoic igneous and metamorphic rocks.

The depth to the bedrock in the site area is approximately 2000 ft.

Three lithologic zones and two water-bearing zones have been identified beneath the AWTI site as

follows:

. Upper Water-Bearing Zone (Columbia Aquifer) - The uppermost soil is a brown
to gray, organic-rich mixture of clayey silt and fine to medium sand that ranges in
thickness from 18 to 23 feet. This layer is continuous across the site. Depth to
groundwater within the Columbia Aquifer at the AWI site is typiéally 2 to 4 feet

below ground surface.

. Yorktown Clay - Underlying the Columbia Aquifer is a layer of gray clay which
acts as a semi-confining unit. The clay is often siity and contains shell fragments.
During the RI, three borings were drilled through the Yorktown Clay and into the
underlying Yorktown Aquifer indicating the thickness of the clay ranges between
8 and 27 feet at the site. Based on the RI data, the Yorktown Clay may be present
over portions of the site. However, the full extent of the clay layer has not been

determined.

. Lower Water-Bearing Zone (Yorktown Aquifer) - The Yorktown Clay overlies a
fine to medium to coarse grained sand zone known as the Yorktown Aquifer.
This aquifer is considered to be confined or semi-confined by the overlying
Yorktown Clay and is a major source of groundwater for industrial users in the
area. As of 1980, the nearest reported centers of pumping were located
approximately three miles south of the site, on the east side of the Southern

Branch of the Elizabeth River and approximately four to five miles to the east.
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Geologic cross sections from the Remedial Investigation (Keystone Environmental Resources

Inc., January 1992) are presented in Figures 1-2, 1-3, and 1-4.

1.2 SUMMARY OF EXISTING SITE DATA

The majority of the RI field work was completed in 1988 and 1989, and the Rl report was
prepared in January 1992. The RI activities included collecting samples from surface and
subsurface soils, onsite and Inlet Area sediments, Elizabeth River sediments, and groundwater.
Because the focus of this Work Plan is to perform sampling that is relevant to the pre-Remedial
Design Investigation for Operable Unit 1, discussions of the RI are being limited to surface and

subsurface soil sampling, onsite and Inlet Area sediment sampling, and locations of DNAPL.

The AWI site was segregated into 9 principal study areas as shown in Figure 1-5. These areas
were reportedly selected based on a review of aerial photographs and interviews with AWI

employees regarding past plant practices and operations. The RI grid areas included:

. Areas 1 to 4 - Wood Storage Yards
. Areas 5 to 7 - Wood Treatment Area
. Area 8 - Material Pile

. Area 9 - Historic Disposal Area

The soil sampling locations were randomly selected from 50 ft grids inside the RI grid areas.
Shallow soil samples were manually collected at 0 to 6 inch and 12 to 18 inch depths, and deeper
soil samples (typically to approximately 20 ft) were collected using hollow stem auger drilling

methods.

Sediment samples were collected from three of the onsite storm sewer drainage ditches and the
Inlet Area on the northeast portion of the site. Sampling depths were from 0 to 6 inches.

The presence and apparent thickness of DNAPL that had accumulated within the onsite
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monitoring wells was measured using an oil/water interface probe during groundwater sampling

in 1989.

Results of surface soil, subsurface soils, sediments and DNAPL investigations are as follows:

. Surface Soils. Total Polynuclear Aromatic Hydrocarbons (PAHs) were detected
at 84 locations at concentrations up to 13,254 milligrams per kilogram (mg/kg).
PCP was detected at 85 locations at concentrations up to 970 mg/kg. Arsenic,
chromium, and copper were detected at 32 locations at concentrations up to 1000
mg/kg, 73 mg/kg, and 9,780 mg/kg, respectively. Zinc was detected in 77
locations at concentrations up to 20,400 mg/kg. Volatile organic compounds
(VOCs) were detected in 12 locations with concentrations of benzene up to 30
micrograms per kilogram (ug/kg), toluene up to 97 ug/kg, chlorobenzene up to 8
ug/kg, ethylbenzene up to 96 ug/kg, styrene up to 85 ug/kg, and xylene up to
1,400 ug/kg. Dioxins and furans were detected in 10 locations at concentrations

up to 4,660 ug/kg and 374 ug/kg, respectively.

. Subsurface Soils. Total PAHs were detected at 65 locations at concentrations up
to 73,448 mg/kg. PCP was detected at 65 locations at concentrations up to 290
mg/kg. Arsenic, chromium, and copper were detected at 65 locations at
concentrations up to 445 mg/kg, 31 mg/kg, and 2,180 mg/kg, respectively. Zinc
was detected at 65 locations at concentrations up to 2,990 mg/kg. VOCs were
detected at 27 locations at concentrations of benzene up to 140 ug/kg, toluene up
to 290 ug/kg, ethylbenzene up to 770 ug/kg, styrene up to 560 ug/kg, and xylene
up to 3,700 ug/kg. Dioxins and furans were detected in 3 locations at

concentrations up to 4,800 ug/kg and 1,220 ug/kg, respectively.

. Onsite Sediments. Maximum detected concentrations of total PAHs and PCP on
the AWI property were 3,118 mg/kg and 12 mg/kg, respectively. Maximum

detected concentrations of arsenic, chromium, copper, and zinc were 364 mg/kg,
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63 mg/kg, 1,350 mg/kg, and 1,890 mg/kg, respectively. Inlet Area sediment
samples indicated that PCP was not detected, and total PAHs were identified at up
to 38,437 mg/kg (prior to the removal action). Following the removal action, the
maximum total PAH level in the Inlet Area sediment was 2,323 mg/kg. Metals

were not analyzed for in the Inlet Area sediment samples.

. DNAPL. The presence of distinct phases of hydrocarbon fluids was determined
with an oil/water interface probe during RI groundwater sampling. DNAPLs were
observed in seven of the onsite monitoring wells measured. Only a sinking phase
(DNAPL) was detected and no floating light non-aqueous phase liquid (LNAPL)
was observed. A DNAPL sample was also collected from MW-117 and analyzed
for PAHs and dioxins/furans. High PAH concentrations of up to 6.4% for an

individual constituent were identified. No PCP or dioxins/furans were detected.

In general, PAHs and PCP were detected in the 9 areas of the site in surface and subsurface soil
samples. The highest levels of PAHs were detected in subsurface samples Areas 5, 6 and 7
(Wood Treatment Area) and Area 8 (Material Pile). The highest levels of PCP and dioxins were

detected in soil samples in Area 9 (Historic Disposal Area).

No soil samples contained detectable levels of 2,3,7,8-tetrachlorodibenzodioxins (TCDD), while
2 samples contained detectable levels of 2,3,7,8-tetrachlorodibenzofurans (TCDF). The hexa-,
hepta-, and octa-isomers of dioxins and furans, which are less toxic then TCDD and TCDF, were

the most frequently detected isomers.

The highest level of total PAHs in AWI property sediment samples was present in the
Southeastern Ditch, with levels up to 3,118 mg/kg, and the highest level of PCP was present in
the Storm Water Ditch with concentrations up to 12 mg/kg. The highest concentration of
arsenic, copper, and zinc was in the Southeastern Ditch, with maximum concentrations of 364
mg/kg, 1,350 mg/kg, and 1,890 mg/kg, respectively. The highest concentration of chromium was

detected in the Storm Water Ditch, with concentrations up to 63 mg/kg.
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1.3 DATA GAPS
A review of the above results indicates that soil, sediment, and DNAPL contamination (Operable
Unit 1) has not been fully defined at the AWI site. As a result, further investigation is required to

determine the lateral and vertical extent of contamination for use in the remedial design.

Data gaps to be addressed in the PRDI relate to the source areas and further investigation of

contamination migration on the site. Investigation activities will address the following data gaps:

. The boundaries of the waste and debris disposal areas.

. The lateral and vertical extent of contamination in the surface and subsurface soils above

the water table.
. The presence or absence of sediment contamination in the Western Ditch, Storm Water
Ditch, and Southeastern Ditch (Inlet Area excluded) to a depth of 6 inches. The Inlet

Area is expected to be addressed as part of Operable Unit 3.

. The extent of dioxins/furans contamination in sediments (dioxins/furans sediment data is

not currently available).

. The location and extent of mobile DNAPLs below the water table.

. An identification of soil characteristics below the water table and the extent of the

Yorktown clay confining unit.

. The current condition of existing monitoring wells.
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1.4  SITE SPECIFIC SAMPLING AND ANALYSIS PROBLEMS

Documentation of the location of potentiaily buried ordnance-like items is not available.
Therefore, the entire Navy leased area will be considered to contain potentially live ordnance-like
items. A procedure for ordnance avoidance is presented in Section 4.3.2.1.1 to protect personnel

and equipment.

Metal slag has been unearthed in the fill from the Navy leased area, and debris has been disposed
on site, which may hinder or damage sampling equipment. Therefore, portions of the study area
will be pre-drilled with a direct push rig (with a contingency for a hollow stem auger) to prevent

damage to the SCAPS probe.

The surface above the acetylene sludge is reported to be unstable, with viscous sludge material
underlying the surface. As a result, the surface may not support the weight of sampling
equipment or vehicles (e.g., SCAPS rig). In such cases, sampling locations may need to be

adjusted or abandoned, and will be evaluated during the field investigation.
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TABLE 1-1
CLEANUP LEVELS IDENTIFIED IN ROD (mg/kg)

Area BaPEq® Total PCP | Arsenic | Copper Zinc Dioxins/
PAHs Furans

RRUI - Area 1 11 100 3® 150 390 410 0.001
Wood Treatment Area East
RRUI - Area 2 10 100 2° 76 390 410 0.001
Wood Treatment Area West
RRUT - Area 3 8 100 3* 150 390 410 0.001
Historic Disposal Area
RRUI - Area 4 6 100 3* 131 390 410 0.001
Wood Storage Yard
RRUS - Area 9 8 100 3° 150 390 410 0.001
Acetylene Sludge Area
Sediments by Area: n/a 25 0.4° 85 390 270 0.001
RRU2 - Area 5,6, 7
RRU4 - Area 8

(All Sediment Areas)

Notes:

*BaPEq = benzo(a)pyrene equivalents (represents carcinogenic PAHs)

®Chemical and biological monitoring of sediments must be performed if post-remedial concentrations of PCP
exceed 0.4 mg/kg in site soils.

“The sediment cleanup level for PCP (0.4 mg/kg) is not expected to be achievable using engineered land treatment,
and excavated sediments shall be backfilled with clean sediments. Sediments that are treated to achieve the soil
cleanup level for PCP (2 to 3 mg/kg) shall be backfilled as soil.

RRU - Remedial Response Unit.
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

21 U.S. ARMY CORPS OF ENGINEERS

The single point of contact for this contract is Mr. Edward Yakuchev, who is the Design
Manager for the USACE Baltimore District, telephone number (410) 962-6727.

2.2 CDM FEDERAL PROGRAMS CORPORATION

The project will be staffed by personnel from CDM Federal and subcontractors. Figure 2-1
depicts the CDM Federal project personnel and organization. Mr. Louis Bilello, P.E. is the
Program Manager and has ultimate responsibility for all matters related to this project. Ms. Joan
Knapp is the Project Manager (PM) and is responsible for implementing all procedures and
requirements of this Work Plan. Daily project planning, subcontractor coordination, and field
coordination will be provided by Mr. Richard Doucette, P.G., Site Coordinator (SC). The SC
will report directly to the PM on a day-to-day basis. The SC is responsible for overseeing the
implementation of all technical field activities and coordinating overall logistics with AWI while

in the field.

The Corporate Health and Safety Manager (CHSM) is a Certified Industrial Hygienist (CIH).
Mr. Charles Myers, CIH, will be responsible for overall health and safety issues. The Site
Health and Safety Officer (SHSO) for the site will be Mr. Dean Costello. The CHSM exercises
his responsibilities at the project level through the SHSOs. The SHSOs remain onsite during all

field activities and report to the PM regarding any health and safety violations or discrepancies.
The project Quality Assurance Director (QAD), Ms. RoseMary Gustin, will be responsible for

overall quality assurance (QA) management. Mr. Dave Johnson serves as the Quality Assurance

Specialist (QA Specialist) and reports to the QA Director. Mr. Todd Stribley serves as the
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Quality Assurance Coordinator (QA Coordinator) for the site. Primary responsibility for
implementing the quality control (QC) measures of this Work Plan rests with the PM. The
QA/QC organization is discussed in detail in Section 2.0 of the QAPP.
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USACE Baltimore
E. Yakuchev

USACE Savannah
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3.0 SCOPE AND OBJECTIVES
The overall purpose of the PRDI is to define the extent of soil and sediment contamination above
the water table that exceeds the 1995 ROD cleanup levels, and the extent of mobile DNAPL
below the water table. The PRDI is being conducted in order that a remedial design can be
prepared to meet the remedies selected in the ROD.
The specific objectives of the PRDI are to identify:

. The boundaries of the waste and debris disposal areas.

. The lateral and vertical extent of contamination in the surface and subsurface soils

above the water table.

. The presence or absence of sediment contamination in the Western Ditch, Storm

Water ditch, and Southeastern Ditch (Inlet Area excluded) to a depth of 6 inches.

. The extent of dioxins/furans contamination in sediments (dioxins/furans sediment

data is not currently available).
. The location and extent of mobile DNAPLs below the water table.

. An identification of soil characteristics below the water table and the extent of the

Yorktown clay confining unit.

. The current condition of existing monitoring wells.
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Several investigation field activities will be performed during the PRDI. Listed below is a

summary of these activities:

. Surface Geophysical Survey

. Ordnance Avoidance

. Surface and Subsurface Soil Sampling

. Sediment Sampling

. SCAPS Investigation

. Well Condition Survey and Water Level Measurement

. IDW Management and Disposal

The current PRDI scope does not include an investigation of the Inlet Area, adjacent properties,
groundwater underlying the site, and river sediments along the shoreline. It is anticipated that
this PRDI will be expanded to include an investigation of the adjacent properties and
groundwater underlying the site. The Inlet Area and river sediments will be investigated as part

of Operable Unit 3.



4.0 FIELD ACTIVITIES

Field activities associated with the PRDI have been planned to further assess the nature and
extent of contamination in soil and sediment above the water table and to locate mobile DNAPL
below the water table. Information obtained from the investigation will be used to delineate the
extent of surface and subsurface contamination to support the preparation of the Remedial
Design. Figure 4-1 identifies the areas of investigation at the AWI site, and provided below is a

list of field activities and associated sections of the FSP:

Activity Section
Surface Geophysics 4.1
Ordnance Avoidance 43& 4.4
Well Condition Survey 42
Soil Sampling 43
SCAPS Support & Verification Sampling 43
Sediment Sampling 4.4

This section presents the methods and procedures for performing field activities. Appendix B
- contains the following CDM Federal Standard Operating Procedures (SOPs) and Equipment
Procedures (EPs) which will be followed:

SOP Number SOP Title

1-1 Surface Water and Sediment/Sludge Sampling
1-2 Sample Custody

1-3 Surface Soil Sampling

1-4 Subsurface Soil Sampling

1-6 Water Level Measurement

1-10 Field Measurement of Organic Vapors

2-5 Packaging and Shipping Environmental Samples
2-6 Guide to Handling Investigation-Derived Waste
3-1 Geoprobe Sampling
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3-3 Magnetometer Survey

3-5 Lithologic Logging

4-1 Field Logbook Content and Control

4-2 Photographic Documentation of Field Activities
4-5 Field Decontamination at Nonradioactive Sites
EP Number EP Title

C.2 OVM/Data Logger, Model 580B

C3 HNU Model PI-101/Photoionization Meter

The procedures presented in this section are brief summaries of the referenced SOPs and provide
additional site-specific detail which may not be discussed in the SOPs. The site-specific
procedures described below will be followed during this investigation. Section 5.0 contains
information on sample identification codes for each sample and media type. The SSHP should

be consulted to determine health and safety protocols for performing site work.

The following equipment has been identified and will be used for environmental monitoring,
multi-media sampling, health and safety monitoring, equipment and personnel decontamination,
and general field operations (Table 4-1). Equipment acceptance, handling, maintenance and

calibration procedures for environmental monitoring instruments are summarized below:

. Field equipment and supplies will be used throughout the different areas of the
site as field work progresses. The SC will ensure that no areal cross-
contamination occurs as a result of using the same field equipment in different

areas of the site.

. All field equipment providing measurements of a chemical or physical parameter

will have available, onsite, the approved manufacturers' instructions for operation,
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calibration, and maintenance. These instructions or manuals will be updated as

necessary.

All field instruments will have physical or chemical standards approprnate for the
accurate operation of the equipment used on a routine basis to verify the accuracy
of the measurements for each instrument. All physical or chemical standards will
be traceable to known, recognized standards. Calibration standards will be
traceable to the National Institute of Standards and Technology (NIST) or other
nationally recognized sources whenever possible. All of the standards will be
documented as to origin, date of receipt, and date of expiration, if applicable.
This information will be recorded and maintained in the field logbook or

appropriate form.

All field instruments will be inspected and calibrated prior to use. More than one
calibration per day may be necessary, depending on field conditions. All field
personnel performing daily calibration will document the findings of the
calibration event on the Equipment Calibration Form (included in Appendix C).
Non-compliance with the findings of the calibration criteria will dictate removal
of the equipment from use until sufficient remedial measures return the equipment
to calibration compliance. This non-compliance will be reported to the last
operator so the results of measurements obtained since the prior calibration will be
reviewed for consistency with anticipated results. The non-compliance will also
be reported in the daily chemical quality control report (DCQCR). If prior results

are in question, they will be reported to the PM.
All field instruments will be protected from exposure to potentially-contaminated

materials and will be wiped clean with a damp cloth prior to removal from the site

boundaries.
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Sample Containers

All sample containers and any preservatives used to collect and contain samples designated for
chemical analyses will be provided by the subcontractor laboratory. All sample containers will
be laboratory precleaned and traceable to the laboratory that performed the cleaning. Sample
containers will not be cleaned or rinsed in the field. Analytical results from trip blanks will be
one method by which the quality of sample containers will be assessed to ensure that containers

are not producing false results.

Utility Clearances
Utility clearances will be coordinated by CDM Federal through contact with Miss Utility, AWI

Staff, and Navy staff, before any subsurface drilling or sampling activities will be performed.
Proposed locations will be staked, and clearances will be obtained to ensure that no underground
utilities exist. If underground utilities are present, any proposed locations in question will be

moved to avoid the utility.
4.1 SURFACE GEOPHYSICS
4.1.1 RATIONALE

Surface geophysical methods will be employed over the entire AWI site for the purpose of
locating disposal areas, buried debris (e.g., wood, metal, and sludge), underground utlities, and
other buried objects which might hinder sampling activities. The geophysical survey will also
assist in soil sample placement and other field decisions associated with data collection. An
electromagnetic (EM) terrain conductivity meter, a total field magnetometer, and a ground
penetrating radar instrument (GPR) may be used to collect the geophysical data. Selection of
geophysical instruments will be dependent on how the instruments respond to the existing site

conditions (e.g., presence of post-tension reinforced concrete material stored above ground).



4.1.1.1 Method

The EM provides a composite conductivity value for subsurface materials. The instrument
reading is influenced only by those materials between, and within the approximate plane of, the
transmitter and receiver coils. The EM survey will identify anomalies in conductivity due to the

soil type, porosity, permeability, and metallic objects (both ferrous and nonferrous).

The magnetometer measures the earth's total magnetic field strength at a discrete point several
feet above the surface. Subtle variations in this field may be caused by the natural distribution of
iron oxides in the underlying soil. More significant changes in the magnetic field intensity will
be caused by the presence of buried metal objects composed of steel, iron or ferrous alloys. The
response of the magnetometer is a function of the object’s depth and mass. It is anticipated that
the magnetic data will be useful in providing approximate depth and mass of any buried ferrous

materials.

Although it is not expected that the EM survey will reach the approximate depth of the Yorktown
confining layer, the data may be compared to the information provided from the SCAPS rig. If
the correlation appears to be accurate, the information may then be used to fill in data gaps

throughout the site.

The GPR utilizes a transmitting antenna to radiate short pulses of high-frequency radio waves
into the ground and the receiving antenna records variations in the reflected return signal. This

technique may be used to verify the results of the EM and magnetometer surveys.

4.1.1.2 Study Area Definition and Measurement Spacing

The surface geophysical survey will cover the entire AWI site. A grid system will be set up on
the site from which instrument readings will be collected. It is anticipated that the EM and
magnetometer surveys will be completed using 10 foot line spacing, with readings collected

every 2.5 feet. This spacing will be sufficient to satisfy the requirements of the investigation.
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The GPR survey will only be performed in locations where it is necessary to confirm the results
of the EM and magnetometer surveys. Several surface geophysics grid points will be surveyed in

order to position the grid relative to the Virginia State Plane Coordinate System.

4.1.2 PROCEDURES

4.1.2.1 Equipment

The following equipment may be utilized by the surface geophysics subcontractor to conduct the

geophysical survey:

» Terrain Conductivity Meter (EM-31, EM-38, or comparable equipment)
» Magnetometer (Geometrics G-858 or comparable equipment)

» GPR System (Pulse EKKO 100, or comparable equipment)

* Compass

* Survey Stakes/Flags

» Fiberglass Measuring Tape

*  Logbook

4.1.2.2 Preliminary Method Testing and Termination Procedures

The surface geophysical methods proposed for this investigation have proven to be effective in
delineating waste boundaries provided the wastes are located within 4 feet of the surface and the
magnitude of surficial interferences such as fences, power lines, vehicles, metallic debris and

other phenomena do not mask subsurface data.

On the east side of the AWI site only a small amount of surface debris is located within the
survey area, with the exception of the rail tracks present onsite. Therefore, surficial interferences
are not expected to preclude the application of the proposed geophysical equipment except in the

areas within a few feet of the rail tracks. A reconnaissance will be conducted using both the EM
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and magnetometer to determine the approximate areal extent and physical magnitude of

anomalies associated with buried material at the site.

The situation is more complex on the west side of the AWT site, particularly where the new post-
tension concrete operation is located. Significant surficial interferences exist in this area.
Therefore, limited data may be collected in portions of the site immediately adjacent to steel

reinforced concrete material.

4.1.2.3 Instrument Calibration and Quality Control Procedures

The EM, magnetometer, and GPR meters will be initially calibrated by the manufacturer. CDM

Federal will verify the date of the most recent instrument calibration from the manufacturer or

vendor which provides the equipment.

The surface geophysics subcontractor will perform the required calibration and functional checks
(e.g., battery phasing, sensitivity, and instrument tuning) as specified in the instrument operating
manuals. Field calibration and functional checks will be conducted in an area free of surface and

subsurface disturbances (i.e., a background area).

The instrument operator will also check to ensure that he or she is not a source of interference.
Some items, such as watches, belt buckles, etc. can affect the instrument reading. To check for
this type of interference, the operator will identify a background area and collect instrument
readings while standing at various orientations about the instrument. If the readings collected in

this manner indicate that interference is present, the operator will check for and remove potential

sources of interference.

4.1.2.4 Field Progress/Interpretation Reporting

During all phases of the survey, significant observations and decisions will be entered in the field

logbook. Logbook entries may include justification for deviations in the grid spacing, if any, and
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the location of any particularly large anomalies that might warrant special attention. Formal data

interpretation will be presented in two interim field reports and one final report.

4.1.2.5 Measurement Point/Grid Surveying

Instrument readings will be collected digitally by the instrument. Readings may be collected
between the grid nodes in areas where the terrain conductivity or magnetic field gradients are

steep. This will ensure more accurate characterization and presentation of anomalous areas.

4.1.2.6 Data Interpretation

A quantitative analysis of the data will be performed and presented in the form of a contour map.
Contour maps are generated by plotting the x, y and z coordinates of the survey data, where x and
y represent a physical location on the survey grid, and z represents the total field intensity
(instrument reading) at that location. Two field reports will be prepared by the surface
geophysics subcontractor (west side and east side) so that the data will be available during the
soil, sediment, and SCAPS investigation. Also, a final report will be prepared that provides

additional detail on investigation activities and a summary of results.
4.2 WELL CONDITION SURVEY

4.2.1 RATIONALE

The well condition survey for the 43 groundwater monitoring wells at AWI will consist of
collecting water level readings, measuring well depths, collecting oil/water interface probe
readings to detect DNAPLs, and completing a well condition survey form. This information will
provide a better understanding of the hydrogeologic conditions, the extent of mobile DNAPL,
and the usability of the existing wells for future data collection and DNAPL remediation. The
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well condition survey will also determine if well screens contain excessive silt or if the screen

interval is open. Monitoring well locations are identified on Figure 4-1.
4.2.2 WATER LEVEL AND DNAPL MEASUREMENT

The electric tape method with an oil/water interface probe will be utilized for taking water level
measurements and depths to DNAPL (if present). Procedures will be in accordance with CDM
Federal SOP 1-6, provided in Appendix B. The following is a summary of the method to be

used:

. The probe and line will be decontaminated prior to and after each use following

the procedures outlined in Section 4.2.3

. The probe will be lowered slowly into the well until the water surface or oil/water
interface is indicated. The measurements will be taken from the surveyed
measurement point on the well casing (this point will be on the top of the well
casing, not the protective casing). If no measurement point is indicated, the

measurement will be taken from the north edge of the well casing.

. A second reading will be taken to confirm the initial reading. Following the water
level and oil/water interface measurements, the total depth of the well will be

measured.

. Independent measurements of static water levels using the same tape should agree

within plus or minus (£) 0.01 ft for depths of less than 200 ft.

. A solid PVC rod (1%s-inch diameter) will be placed into the well and lowered to

the well bottom to determine the plumbness of the well.
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. The well condition survey form provided in Appendix C will be completed.
Information to be recorded includes date and time of measurerhent, well
identification number, well casing material, well diameter, stickup or flush mount
construction, depth to water, total well depth, thickness of DNAPL (if any),

plumbness of well, and general comments.

. To limit the effect of tidal changes on measurements, all wells will be opened and
allowed time for pressure stabilization before measurements are made. CDM
Federal personnel will then measure the depth to water in each well as rapidly as
possible to minimize tidai effects. Decontamination material and equipment will

be carried from well to well.

4.2.2.1 Documentation

Personnel will record daily activities in a field logbook. The logbook will contain specific
information about the day's activities as described in CDM Federal SOP 4-1 (Appendix B)
including date, names and affiliation of all onsite personnel, description of all activities,
problems or delays encountered, and equipment used during field activities. Any deviations from
this FSP will be stated. Also, the well condition survey form will be completed as described

above.
4.2.3 DECONTAMINATION PROCEDURES

All reusable equipment used for measurements in wells will be decontaminated in accordance
with CDM Federal SOP 4-5 (Appendix B) before coming into contact with any sample. The
decontamination procedure will match the degree of contamination on the measuring tool.
Decontaminatilon of equipment will occur either at the stationary decontamination area or at
portable decontamination areas set-up at sampling locations. All items that will come into

contact with potentially contaminated media will be decontaminated prior to use. If
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decontaminated items are not immediately used, they will be covered with aluminum foil. All
decontamination episodes and deviations from the decontamination procedures will be recorded

in the field logbook. The general decontamination procedufes for the equipment being used are

described below:

. Water-level indicators and oil/water interface probes, and other equipment will be
cleaned with Liquinox and tap water, rinsed thoroughly with tap water and then

ninsed with deionized water. Items not immediately used will be wrapped in

aluminum foil.

43 SURFACE AND SUBSURFACE SOIL

4.3.1 RATIONALE

Surface and subsurface soil samples will be collected in the unsaturated zone at 167 locations on
the west side and 230 locations on the east side to determine the lateral and vertical extent of
contamination in the study area. Table 4-2 provides a summary of the environmental sampling
activities, and Figures 4-2 to 4-5 identify the soil sample locations which are segregated by
analyses to be performed. Direct push technology (DPT) will be used to collect the soil samples,
except for in the Navy leased areas where ordnance avoidance activities and hand augering
techniques are planned. In the event that refusal frequently occurs during DPT soil sampling due
to excessive obstructions (e.g., Navy leased area fill, or native material such as rocks), then split-

spoon sampling may be performed using hollow stem auger drilling methods.

The SCAPS investigation to be performed by USACE will collect soil characterization data at
300 locations using a laser induced fluorescence (LIF) probe to identify the locations of mobile
DNAPL. Also, a cone penetrometer will be used to identify the types of soil present and the
extent and thickness of the Yorktown clay confining unit. The SCAPS sample locations are

identified in Figure 4-6. Verification soil samples will be performed using the DPT rig to collect
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soil samples in the unsaturated zone and saturated zone at 20 locations to verify lithology and the
presence of potential contamination detected by the SCAPS. Also, DPT borings (with a
contingency to use hollow stem auger drilling) will be made to pre-drill SCAPS sampling
locations where buried debris may be encountered that could potentially damage the SCAPS
probe. In areas with detectable DNAPL, the SCAPs and DPT rigs will not penetrate the
Yorktown confining unit. These locations will also be grouted immediately through the rods to

insure proper abandonment.

4.3.1.1 Boring Locations

Boring locations were selected based on existing data available from previous field investigations

and a review of historic aerial photographs.

4.3.1.1.1 Soil Samples in the Unsaturated Zone

The purpose of the soil sampling investigation is to define the lateral and vertical extent of
contamination above the water table that exceeds ROD cleanup levels (or risk-based screening
levels, as appropriate). To meet this objective, a systematic grid sampling pattern was selected to
cover the AWT site, given that much of the site was used for treating, storing, or disposing of
wood and waste generated in the process. In known highly contaminated areas that will be
targeted for remedial action, the grid will focus on the perimeters, with a closer spacing pattern
than in the interiors of the known highly contaminated areas. If the PRDI indicates areas of
contamination not previously identified, it may be necessary to conduct additional closely spaced

sampling (at a later date) to identify the perimeters of the contaminated areas.

The grid spacing is dependent on the types of analyses to be performed, as shown in Figures 4-2

to 4-6, and summarized below. Figure 4-8 lists all the sampling locations and all the analyses.

. Define VOCs Contamination: Collect soil samples on 200 ft grid across the

site to identify any potential VOC sources of contamination impacting
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groundwater, samples collected at one depth (2-4 ft) in subsurface just above the
water table where least amount of volatilization is expected to have occurred.
VOC samples will be collected via EnCore™ samplers. In addition to the
EnCore™ samplers, additional volume will be collected as a dry weight sample.
This additional volume will be collected using standard VOC soil sampling

methods. (See SOPs 1-4 and 3-1.)

. Define PAHs and PCP Contamination: Collect soil samples on 50-ft grid at
perimeters in areas of known contamination (RI Gnid areas 4, 5, 6, 7, 8, and 9) and
newly identified areas (open dump areas, dark material area, tar distillation area,
and tank area) and 100-ft grid elsewhere. Sample at the surface (0-0.5 ft) and
subsurface just above the water table (2-4 ft). (See SOPs 1-3, 1-4, and 3-1.)

. Define Metals Contamination: Collect soil samples on 50-ft grid in sand
blasting grit area (along AWL/Navy border) where major source of metals
contamination is located, and 100-ft grid elsewhere. Sample at the surface (0-0.5
ft) and subsurface between the surface and the water table (0.5-2 ft). (See SOPs
1-3, 1-4, and 3-1.)

. Define Dioxins/Furans Contamination: Collect soil samples on 100-ft grid in
historic disposal area (in location of the highest dioxin/furan levels at AWI site),
and 200-ft grid elsewhere. Sample at the surface (0-0.5 ft) and subsurface
between the surface and the water table (0.5-2 ft). (See SOPs 1-3, 1-4, and 3-1).

4.3.1.1.2 SCAPS Investigation

The purpose of the SCAPS investigation to be performed by USACE is to determine the extent
of mobile DNAPL below the water table, and to identify the extent and thickness of the

Yorktown clay confining unit at the site. This will be accomplished by collecting SCAPS data
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on a 100-ft grid pattern across the site (236 locations). In addition, a 25% contingency (59
locations) is expected in order to tighten up the grid in areas where mobile DNAPL is identified.

The locations of the additional SCAPS points will be selected after reviewing the SCAPS data.

The SCAPS sample locations are presented in Figure 4-6 and summarized below. The sampling
depths were selected as either 25 ft (to reach the top of the Yorktown clay which is
approximately 20 ft below grade), or 50 ft (to reach the bottom of the Yorktown clay which is

approximately 45 ft below grade).

. Initial Grid Locations. Collect SCAPS data to 25 ft in 75% of the initial locations

(177 locations), and to 50 ft in 25% of the locations (59 locations).

. Contingency Locations. The locations and depths will be chosen based on review
of the data from the initial SCAPS samples.

4.3.1.1.3 SCAPS Support

Soil borings will be made to pre-drill SCAPS sampling locations in the acetylene sludge,
historical disposal, and open dump areas where buried debris is anticipated. The SCAPS sample

locations are shown in Figure 4-6.
4.3.1.1.4 SCAPS Verification Samples

Soil samples for SCAPS verification will be collected at 20 locations adjacent to selected SCAPS
sampling locations. The sampling locations will be selected by USACE based on the results of
the SCAPS investigation. A DPT rig (with a contingehcy to use hollow stem auger drilling) will
be used to collect soil samples to 25 ft in 15 locations, and to 50 ft in 5 locations. In areas with
detectable DNAPL, DPT rig soil sampling will not penetrate the Yorktown confining unit. These

locations will be grouted immediately through the rods to insure proper abandonment.
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CDM Federal will visually log the samples according to the Unified Soil Classification System
(USCS) (see SOP 3-5). The samples will also be visually logged to observe if high LIF probe
readings correlate with visible DNAPL. Five soil samples will be collected for offsite laboratory
analysis of soil characteristics (soil classification, particle size distribution, liquid limit, and
plasticity index). Also, soil samples from 4 depths at each of the 20 locations will be collected
for offsite analysis of PAHs and PCP to correlate PAH and PCP levels to LIF readings, and TPH
(diesel and gasoline range) to evaluate the effects of interference from petroleum compounds at
the site to LIF probe readings. See SOPs 1-4 and 3-1 for sampling methods. The Site
Coordinator will work with the USACE SCAPS rig team to evaluate the verification results in
relation to the LIF readings at comparable locations and depths and to develop a correlation. LIF
readings which provide DNAPL levels as relative counts will be correlated to the PAH analytical
data by verifying whether areas of high LIF probe readings have correspondingly high PAH
laboratory results. Depths of the four samples from each location will be selected to correlate to
two relative high and two relative low LIF readings. The correlation methodology has not been
specified by the USACE SCAPS team at this point, and will be defined in the field by USACE

based upon the team's previous experience and AWI site results.

4.3.1.2 Discrete/Composite Soil Sampling Requirement

Soil samples for VOC analysis will be collected first as discrete, grab samples. This will
minimize the loss of volatiles during sampling. The remainder of the necessary soil sample
volume from the same location will then be placed into a separate stainless steel mixing bowl

and homogenized. This will provide a homogeneous sample for these analyses.

4.3.1.3 Sample Collection and Field and Laboratory Analysis

Direct push soil sampling techniques have been selected since they will allow for the collection
of subsurface soil samples in a rapid manner, and are relatively simple to operate compared to the

use of drill rigs. Also, direct push sampling is an effective means of collecting subsurface soil
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samples in unconsolidated soils at the shallow depths targeted for this field investigation. In the
Navy leased areas, hand augering in combination with ordnance avoidance will be employed. In
the event that refusal frequently occurs during DPT soil sampling due to excessive obstructions
(e.g., Navy leased area fill, or native material such as rocks), then split-spoon sampling may be

performed using hollow stem auger drilling methods.

SCAPS sampling techniques have been selected as the preferred method by USACE for detection

of mobile DNAPL and for classifying subsurface soils at a large number of locations.

CDM Federal will utilize an offsite laboratory for soil sample analysis. Analytical parameters
were selected based on existing knowledge of the types of contamination present in the study
area. The primary concern is from the past waste handling and disposal practices, including
disposal of tank bottom sludges, existence of several above ground and below ground storage
tanks, wood treating process areas, treated wood storage areas, acetylene sludge disposal (from
offsite Navy acetylene production operations), and sand blasting grit and paint chips (potentially
from adjacent Navy paint removal operations). Also VOCs have been detected in the
groundwater, and the potential for a continuing source in the soil above the water table requires
investigation. As a result, soil samples will be analyzed for Target Compound List (TCL) VOCs
(EPA 8260B), PAHs and PCP (EPA 8270C), Target Analyte List (TAL) metals (EPA
6010B/7471A series) and dioxins/furans (EPA 8290).

Verification soil samples associated with the SCAPS investigation will be collected to evaluate
the LIF probe readings and to verify the soil classification. As a results, the 20 SCAPS
verification locations at four depths will be analyzed for PAHs and PCP (EPA 8270C), and TPH
(EPA 8015 modified, diesel and gasoline range) to evaluate possible interference from petroleum
compounds present at the site. In addition, 5 samples from the 20 SCAPS verification sample
locations will be analyzed for soil classification (ASTM D2487) (particle size distribution, liquid
limit, and plasticity index). Table 4-3 summarizes the analyses that will be performed on the soil

samples. The Site Coordinator will work with the USACE SCAPS team to evaluate the
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verification results in relation to the LIF readings at comparable locations and depths. The
USACE SCAPS team will identify a correlation methodology based upon the team's previous

experience and AWTI site resulits.

4.3.1.4 QA/OC and Blank Samples and Frequency

QC samples are samples analyzed for the purpose of assessing the quality of the sampling
procedures and laboratory analysis. QC samples include field samples that are collected or
prepared by the field team and sent to the subcontract laboratory for analysis which identify and
diagnose problems related to sampling, shipment, and laboratory analysis. Field QC samples to
be collected for this field investigation and analyzed by the subcontract laboratory include rinsate
blanks, source water blanks, trip blanks, duplicates, and MS/MSD samples. Also, temperature
blanks will be included with each shipping container. Field QC samples will be collected at the

frequencies provided below, and as summarized in Table 4-3.

Rinsate Blanks. Rinsate blank samples represent final rinse waters collected on decontaminated
sampling equipment to evaluate the effectiveness of decontamination procedures. Rinsate blanks
will be prepared by pouring ASTM Type II water over decontaminated sampling equipment and
collecting the rinse water directly into sample containers. Rinsate blanks will be collected at the
rate of one per day. Rinsate blanks will be analyzed for the same parameters to be analyzed that
day, e.g., PAHs, PCP, TAL metals, VOCs, dioxins/furans, and TPH (only during SCAP
verification sampling). It is estimated that rinsate blanks will be collected at the rate of five per

week for PAHs and PCP, two per week for VOCs, and one per week for dioxins/furans and TPH.

Source Water Blanks. Source water blanks are samples of the water used for decontamination
and rinsate water samples, used to evaluate whether contaminants are being introduced by the
source water. Tap water samples (one per month) and ASTM Type II water samples (one per
batch) will be collected by pouring directly into sample containers. It is estimated that four tap

water samples and two ASTM Type II water samples will be collected.
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Trip Blanks. Trip blanks are samples of analyte-free water (preserved to pH <2 with
hydrochloric acid). They are sent by the laboratory to the field where they rematn with the
collected field samples until they are shipped back to the laboratory in coolers containing VOC
soil samples and TPH (gasoline range) samples. Trip blanks will be submitted at the rate of one
per cooler containing VOC soil samples (estimated to be two per week) and TPH gasoline range

samples (estimated to be one per week).

Duplicates. Field duplicate samples are sent to the laboratory blind (i.e., not marked as duplicate
samples) and are a check on the field sampler's technique and the homogeneity of the
environmental media. These samples will be collected as a separate aliquot directly from the soil
sampler for VOC and TPH analysis, and from the mixing bowl after homogenizétion for the
remaining analyses. At the direction of USACE, duplicate soil samples will be analyzed by a
separate subcontractor laboratory. These samples will be considered QA split samples.

Duplicate samples will be analyzed at the rate of 5% of environmental samples. The provisions
of EM 200-1-6 “Chemical Quality Assurance for HTRW Projects” dated 10 October 1997 will
be observed including generating the Chemical Quality Assurance Report CQAR (Chapter 4).

Matrix Spike/Matrix Spike Duplicates. MS/MSD samples are submitted to the laboratory to
evaluate site specific matrix interference (i.e., soil, sediment, water) throughout the sampling
time period. To the extent possible, samples will be collected at the same interval and similar
geologic formation to minimize heterogeneities in the samples. At the direction of USACE, only
samples from this project will be used as MS/MSD samples. Additional sample volume will be

collected and submitted for MS/MSD analyses at the rate of 5% of environmental samples.
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4.3.2 PROCEDURES

4.3.2.1 Drilling Methods

Soil samples will be collected in non-Navy leased areas using a DPT rig and will follow CDM
Federal SOP 3-1 (Appendix B). The DPT method obtains samples by hydraulically driving a 2-
inch diameter, 48-inch long Geoprobe™ macro core sampler, fitted with a disposable acetate
liner and piston, to the top of the desired sampling depth. The piston within the sampler is then
released and the sampler is advanced through the selected sampling interval thereby allowing for
the collection of an undisturbed sample. The sample 1s housed inside the acetate liner within the
sampler which allows easy extraction from the sampler and minimizes contact between the
sample and the interior of the sampler. The soil sampler is then retracted and the acetate liner,
containing the soil sample, is removed from the sampler. Separate macro core soil samples will
be collected in 2-ft intervals (i.e., the first macro core sampler will be collected from 0 to 2 ft and
will be split up into 0-0.5 ft and 0.5 to 2 ft samples, and the second macro core sampler will be
collected from 2 to 4 ft). Soil borings will be tremie grouted to the surface with a mixture of
Portland Type II cement and bentonite powder or when appropriate, marked with PVC piping

and grouted following the SCAPS investigation.

In Navy leased areas, hand augering methods will be used to collect soil samples so that ordnance
avoidance can be performed. A discrete soil sample will be collected from the auger bucket at
depths of 0 to 0.5 ft, 0.5 to 2 ft, and 2 to 4 ft. It is anticipated that some of the soil sample
locations will require multiple attempts due to either auger refusal or detection of potential
ordnance objects. As a result, several attempts may be necessary at offset locations. Should
auger refusal cause sampling to not be possible, the lpcation will be marked, and later collected

using DPT or hollow stem auger drilling methods.

The SCAPS investigation will be performed by USACE using a cone penetrometer rig with a

40,000 pound hydraulic drive system mounted in a specially engineered truck. The penetrometer
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drive system pushes a series of 1-meter long 1.5-inch L.D. threaded steel push pipes to a desired
depth. The tip of the push rod is equipped with a specially designed probe containing electronic
sensors that allow soil classification and soil fluorescence measurements to be taken as the probe
tip is pushed directly into the subsurface environment. Sensors are connected to electronic signal
processors through wiring bundled together into an umbilical cord. Two optic fibers are
contained in the LIF sensor umbilical. Data are handled by an on-board computer system and
electronic signal processing equipment. Sensor data are collected every 2 cm and displayed in

the form of panel plots as they are acquired.

The boreholes generated as a result of pushing probe sensors from the SCAPS rig will be
backfilled with a pumpable grout mixture of Portland Type II cement and betonite powder to
prevent vertical cross-contamination. In areas with detectable DNAPL, grout will be
automatically pumped into the borehole as the probe is retracted. The probe is equipped with a
3/8-inch diameter grout tube which runs through the center of the push pipes. The end of the
probe unit has an expendable grout tip, through which the grout will be pumped. In areas where
DNAPL is not present, the SCAPS holes will be grouted after the probe has been retracted.

In areas with detectable DNAPL, SCAPS and DPT rigs will not penetrate the Yorktown

confining unit.

4.3.2.1.1 Ordnance Avoidance For Soil Samples

An Unexploded Ordnance (UXO) team will be present to provide ordnance avoidance support
services for all soil sampling and SCAPS support activities that involve initial intrusive
disturbance of the fill material in the Navy Leased Area, which potentially contains buried UXO.
The UXO team will provide the explosive ordnance recognition, location and safety function for
CDM Federal, and their subcontractors. The UXO team leader will have the direct responsibility
and is the technical lead for all UXO operations on the site, and the final authority for CDM

Federal and their subcontractors regarding all matters concerning UXO.
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The UXO team will conduct a visual reconnaissance (i.e., no instruments) of the sampling area.
The reconnaissance will include locating a clear path for the sample crews, vehicles, and
equipment to approach the site. The approach path at a minimum will be twice the width of the
widest vehicle. The UXO team will clearly mark all boundaries of the cleared approach path to
prevent personnel from straying into uncleared areas. All vehicular and pedestrian traffic will be

contained within the cleared paths. Note that visual reconnaissance will not be used for intrusive

investigation.

The UXO team will use a magnetometer probe to locate magnetic anomaly free areas for each
sampling location. The magnetometer probe will be capable of detecting anomalies from sources
within a zone that is 1 ft in radius and 2 ft below the probe. If a preselected area indicates a

magnetic anomaly, then a new, nearby, sampling site will be chosen.

Soil samples will be collected in 2-ft intervals using a hand auger. A magnetometer probe will
be lowered into the borehole after each 2-ft interval 1s removed to investigate the underlying 2 ft
for magnetic anomalies. This procedure will continue until natural soil is encountered or the
bottom depth of the sample is collected. Should refusal be encountered during hand augering,
then a nearby location will be selected for sampling. If several attempts have been made with the

hand auger, and refusal is still encountered, then the location will be sampled using a DPT rig.

When DPT sampling is required, the DPT crew will sample the fill soil from a depth interval of 0
to 2 ft, then move the DPT rig approximately 20 ft from the sample location as the UXO team
investigates the next 2 ft underlying the bottom of the borehole. The UXO team will do this by
lowering the magnetometer probe down the borehole to the bottom. If the boring location
remains free of magnetic anomalies, the DPT rig will return to the boring location and the

process continued as necessary.

If at any point a magnetic anomaly is detected, than the boring location will be moved to a nearby

location free of magnetic anomalies at the surface and the procedure will be repeated. If several
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alternate sampling locations have been attempted without success, then excavation to identify the
source of the anomaly may be required to clear the sampling location, at the discretion of CDM

Federal and USACE.

If any UXO is found and positively identified by the UXO team, CDM Federal will notify the
Norfolk Naval Shipyard Explosive Ordnance Disposal group; USACE Norfolk District, USACE
Baltimore District, and USACE Huntsville Center for Expertise for UXO.

Once natural soil is encountered, ordnance avoidance procedures are not required to continue for
any deeper intrusive activities (i.e., SCAPS sampling and SCAPS verification sampling) and the

UXO team’s presence will not be required.

4.3.2.2 Boring Logs

The twenty boreholes completed during the SCAPS verification sampling will be logged by the
onsite geologist and geologic observations will be recorded on boring logs. A sample HTW Drill
Log Form is included in Appendix C and instructions for drilling log completion are included in
CDM Federal SOP 3-5 (Appendix B). In addition to completing the lithologic log for each
borehole, the onsite geologist will maintain a field logbook to record all relevant information

related to borehole drilling.
4.3.2.3 Field Measurement Procedures and Criteria

During soil sampling activities, an Organic Vapor Monitor (OVM) will be used by the sampling
team to verify that elevated organic vapors are not present. Also, soil samples on Navy-leased

property will be scanned with radiation meters as a precaution to ensure that soil samples do not
contain radioactivity (based on reported past soil filling activities on properties adjacent to AWI,
there is the potential for uncovering low levels of radium-226 contaminated soil). Two types of

portable radiation survey instruments will be used during the investigation. An alpha
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scintillation probe will be used with a scaler/ratemeter to detect the presence of alpha
contamination. A pancake G-M probe will be used with a scaler/ratemeter to detect the presence
of beta/gamma emitting radionuclides. Scaler/ratemeters are useful for scanning with the audible
output or for fixed counting at preset count times. Although the instruments are useful for
identifying relatively low levels of radioactivity, they do not identify the specific radionuclides

present. Operation and calibration of OVMs and radiation meters will follow the manufacturer’s

standard procedures.

4.3.2.4 Samples for Physical Analyses

A total of 5 subsurface soil samples will be collected for soil characteristics (soil classification,
particle size distribution, liquid limit and plasticity index) as shown in Table 4-3. These samples
will be chosen based on observations during the time of sampling and will represent stratigraphic

changes encountered at the site.

4.3.2.5 Samples for Chemical Analyses

The general procedures for collecting soil samples are presented in Section 4.3.2.1. This section
presents additional details on the methods for preserving and packing the samples once they have

been retrieved.

. Immediately collect the grab sample(s) for VOC and TPH analysis (if applicable)
from the soil sampler and fill the sample containers (pack the containers

completely to eliminate headspace).

. For the remaining analyses, place the soil from the soil sampler into a mixing

bowl, homogenize, and place into sample bottles.

. Immediately place sample containers into a cooler with ice.
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. Package and ship samples to the laboratory according to the procedures provided

in Section 6.0.

4.3.2.6 Sample Containers, Preservation. and Holding Times

Requirements for soil sample containers, preservation, and holding times are specified in Table
4-4, Requirements for water (e.g., rinsate blanks) sample containers, preservation, and holding

times are specified in Table 4-5.

4.3.2.7 Field Quality Control Sampling Procedures

QC samples to be collected in the field will include rinsate blanks, source water blanks, trip
blanks, duplicates, and MS/MSDs. The sampling procedures for the collection of QC samples

are described in Section 4.3.1.4.

4.3.2.8 Decontamination Procedures

Decontamination procedures will follow CDM Federal SOP 4-5 (Appendix B). CDM Federal
will inspect the DPT rig upon arrival to ensure that no residual contamination, hydraulic leaks,
etc., are present. The DPT rig will be decontaminated at the start and end of the project with a
high pressure, hot water pressure cleaner. All DPT down hole equipment (e.g., drive rods,
sampler pistons), excluding soil samplers, will be decontaminated between samples with a high

pressure, hot water cleaner.

All other reusable sampling equipment (€.g., stainless steel soil samplers, hand augers, mixing

bowls, spatulas) will be decontaminated between samples using the following procedure:

. Phosphate-free detergent wash

. Rinse with clean, potable water
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. Rinse with ultra-pure 10% nitric acid (when sampling for metals analysis)
. Rinse with ASTM Type II water

. Isopropanol rinse

. Rinse with ASTM Type Il water

. Air dry and wrap in aluminum foil for transport
44  SEDIMENT
44.1 RATIONALE
Sediment samples will be collected from 25 locations in the study area. As shown in Figure 4-7,
sediment samples will be collected from the Western Ditch, Storm Water Ditch, and
Southeastern Ditch. Sediment samples will be collected by hand augering techniques given that

the drainage ditches are normally dry except for during rain events.

4.4.1.1 Sediment Sample Locations

The purpose of sediment sampling is to define the lateral and vertical extent of sediment
contamination above the water table that exceeds IiOD cleanup levels (or risk-based screening
levels). As aresult, a systematic linear grid sampling pattern was selected to collect data along
the entire length of the drainage ditches. Sediment samples will be collected from the middle of

the drainage ditches, which is the lowest point where contaminants are expected to be deposited.

The grid spacing is dependent on the analyses being performed, as shown n Figure 4-7, and
summarized below (VOCs will not be analyzed, because they were not detected in the RI

sediment samples).

. Define PAHs and PCP Contamination: Collect sediment samples on 100-ft
linear grid. Sample at one depth (0-0.5 ft).
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. Define Metals Contamination: Collect sediment samples on 100-ft linear gnd.

Sample at depth (0-0.5 ft).

. Define Dioxins/Furans Contamination: Collect sediment samples on 200-ft

linear grid. Sample at one depth (0-0.5 ft).

4.4.1.2 Discrete/Composite Sediment Sampling Requirement

Sufficient sediment sample volume from a single location will be collected using a stainless steel
hand auger and will be placed into a stainless steel mixing bowl. The sample will then be
homogenized, from which the aliquots will be collected. This will provide a homogeneous

sample for these analyses.

4.4.1.3 Sample Collection and Laboratory Analysis

Sediment sampling procedures will be performed using a stainless steel hand auger, selected to
allow for the collection of sediment samples in a simple and rapid manner, given that the

drainage ditches are normally dry except during rain events.

CDM Federal will utilize an offsite laboratory for sediment sample analysis. Analytical
parameters were selected based on existing knowledge of the types of contaminants present in the
study area. The primary contamination source is due to run off from the treatment area and the
wood storage area (some of which stored CCA treated wood). As a result, all 25 sediment
samples will be analyzed for PAHs (EPA 8270C) and PCP (EPA 8151A), and TAL metals (EPA
6010B/7471A series). In addition, 13 of the 25 sediment samples will also be analyzed for
dioxins/furans (EPA 8290). Table 4-6 identifies the analyses that will be performed on the

sediment samples.

4-26



4.4.1.4 QA/QC and Blank Samples and Frequency

QC samples are samples analyzed for the purpose of assessing the quality of the sampling
procedures and laboratory analysis. QC samples include field samples that are collected or
prepared by the field team and sent to the subcontract laboratory for analysts which identify and
diagnose problems related to sampling, shipment, and laboratory analysis. Field QC samples
associated with sediment sampling include rinsate blanks, duplicates, and MS/MSDs. Source
water blanks associated with the entire field investigation are described in Section 4.3. Field QC

samples will be collected at the frequencies provided below, and as summanzed in Table 4-6.

Rinsate Blanks. Rinsate blank samples represent final rinse waters collected on decontaminated
sampling equipment to evaluate the effectiveness of decontamination procedures. Rinsate blanks
will be prepared by pouring ASTM Type II water over decontaminated sampling equipment and
collecting the rinse water directly into sample containers. Rinsate blanks will be collected at the
rate of one per day for the same parameters collected that day, e.g., PAHs, PCP, TAL metals, and
dioxins/furans. It is estimated that rinsate blanks will be collected at the rate of five per week for

PAHs, PCP, and metals, and one per week for dioxins/furans.

Duplicates. Field duplicate samples are sent to the laboratory blind (i.e., not marked as a
duplicate sample) and are a check on the field sampler’s technique and the homogeneity of the
environmental medium. At the direction of USACE, duplicate samples will be analyzed by a
separate subcontractor laboratory. These samples will be considered QA split samples.
Duplicate sediment samples will be collected at the rate of 5% of environmental samples. The
provisions of EM 200-1-6 “Chemical Quality Assurance for HTRW Projects” dated 10 October
1997 will be observed including generating the Chemical Quality Assurance Report CQAR
(Chapter 4).

Matrix Spike/Matrix Spike Duplicates. MS/MSD samples are submitted to the laboratory to

evaluate site specific matrix interference (i.e., soil, sediment, water) throughout the sampling
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time period. To the extent possible, samples will be collected at the same interval and similar
geologic formation to minimize heterogeneities in the samples. At the direction of USACE,
only samples from this project will be used for MS/MSD samples. Additional sample volume

will be collected and submitted for MS/MSD analyses at the rate of 5% of environmental

samples.

44.2 PROCEDURES

4.4.2.1 Sampling Methods for Sediment

Sediment samples will be collected using a hand auger and will follow CDM Federal SOP 1-1
(Appendix B). The samples will be collected from the middle of the drainage ditches at the
lowest point where contaminants are expected to be deposited. Any liquid phase will be slowly
decanted off from the sample. The sediment sampling will be performed by collecting sufficient

volume to fill all of the required sample bottles and will be homogenized in a stainless steel

mixing bowl.
4.4.2.1.1 Ordnance Avoidance For Sediment Sampling

Sediment sampling performed in the Navy leased area will follow the ordnance avoidance

procedures described in Section 4.3.2.1.1.

4.4.2.2 Samples for Chemical Analyses

The general procedures for collecting sediment samples are presented above. This section
presents additional details on the methods for preserving and packing the samples once they have

been retrieved.
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. Place the sediment sample into a mixing bowl, homogenize, and place into sample

bottles.

. Immediately place sample containers into a cooler with ice.

. Package and ship samples to the laboratory according to the procedures provided
in Section 6.0 of the FSP.

4.4.2.3 Sample Containers, Preservation, and Holding Times

Requirements for sediment sample containers, preservation, and holding times are specified in
Table 4-7. Requirements for water (e.g., rinsate blanks) sample containers, preservation, and

holding times are specified in Table 4-5.

4.4.2.4 Field Quality Control Sampling Procedures

QC samples to be collected in the field will include rinsate blanks, duplicates, and MS/MSDs.
Source water blanks associated with the entire field investigation are described in Section 4.3.

The sampling procedures for the collection of QC samples is described in Section 4.4.1.4.

4.4.2.5 Decontamination Procedures

Decontamination procedures will follow CDM Federal SOP 4-5 (Appendix B). All sampling
equipment (e.g., stainless steel hand augers, mixing bowls, spatulas) will be decontaminated

prior to sampling using the following procedure:

. Phosphate-free detergent wash
. Rinse with clean, potable water
. Rinse with ultra-pure 10% nitric acid (when sampling for metals analysis)

4-29



Rinse with ASTM Type II water
Isopropanol rinse
Rinse with ASTM Type II water

Air dry and wrap in aluminum foil.
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TABLE 4-1
FIELD EQUIPMENT AND SUPPLIES

Equipment

Field Supplies (continued)

Water Level Indicator

Pens & Sharpie Markers

Oil/Water Interface Probe

ASTM Type II Water

Organic Vapor Monitor

Isopropanol

Radiation Meters (alpha scintillation and pancake G-M and
standards)

Liquinox

Explosimeter/Oxygen Meters

Wash Tubs & Short Handle Brushes

Field Supplies

Spray Bottles and Garden Sprayers

Miscellaneous Supplies

Personal Protective Supplies

Explosimeter Calibration Gas

APR Cartridges (MSA Ultratwin)

OVM Calibration Gas (Isobutylene 100 ppm)

Eye Wash Station

Munsell Soil Color Chart

First-Aid Kit

Hand Lens Gloves - Latex and Neoprene
Paint Pens for Drums Rainsuits h
Drums Tyvek & Overboots I

Fire Extinguisher

.
—

Sampling Supplies

Water Cooler

Sample Bottles/Labels

Compass Field Logbooks, Waterproof
Barrier Tape Plastic Sample Bags
Spray Paint Vermiculite

Exclusion Flagging

Chain-of-Custody Seals and Forms

Camera

Coolers

Pin Flags

Ice

Wooden Stakes

Strapping, Acetate and Duct Tape

Two-way Radios

HCL Preservative

Measuring Tape - 300' Fiberglass

HNO, Preservative

Hand Tools Aluminum Foil
Funnels Shipping Airbilils
Garbage Bags Stainless Steel Hand Augers

Paper Towels

Stainless Steel Bowls. Spoons. and Spatulas




TABLE 4-2

SUMMARY OF ENVIRONMENTAL SAMPLING ACTIVITIES

NUMBER OF | NUMBER OF "
ACTIVITY LOCATIONS DEPTHS TOTALS'

SOIL SAMPLING .
VOCs (west side) 34 1 34
VOCs (east side) 32 1 32
PAHSs/PCP (west side) 167 2 334
PAHSs/PCP (east side) 230 2 460 i
TAL metals (west side) 132 2 264
TAL metals (east side) 168 2 336
Dioxins/furans (west side) 40 2 80
Dioxins/furans (east side) 32 2 64 I
SCAPS SUPPORT/SOIL SAMPLING I
Probe locations 295 -~ 295
PAHs/PCP & TPH 20 4 80
Soil Characteristics 5 1 5
Visual logging locations 20 continuous continuous
SEDIMENT SAMPLING
PAHs/PCP (west side) 12 ! 12 fi
PAHSs/PCP (east side) 13 | 13 "
TAL metals (west side) 12 1 12 “
TAL metals (east side) 13 1 13
Dioxins/furans (west side) 6 1 6
Dioxins/furans (east side) 7 1 7 “

Notes:

'Sample numbers exclude QA/QC sample requirements.



TABLE 4-3
SUMMARY OF ANALYTICAL PROCEDURES FOR SOIL SAMPLES

Analysis Type Jgéf Pl;;l:::ﬁ; TA:JEI:}.:MIS Dioxin/Furans (EIK};;IS Charasc(:Ielrisstics
(EPA $270C) 6010B/7471 (EPA 8290) Mod) (ASTM
8260B) A Series) D2487)

Soil (West Side) 34 334 264 80 - -
Soil (East Side) 32 460 336 64 -- -
SCAPS Verification -- 80 -- - 80 5
Rinsate Blanks 15 g0 80 15 g -
Source Water Blanks 6 6 6 6 6 -
Trip Blanks 30 - - - 8 -
Duplicates 4 44 32 9 4 1
MS/MSD (Soil) 10 88 64 9 4 -
MS/MSD (Water Blanks) 6 12 4 1 1 -
MS/MSD (Duplicates) 7 5 3 1 1 -
Totals : 144 1109 789 185 112 6

Notes:

'U.S. Environmental Protection Agency. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846),
Current Edition.

>TPH - Total Petroleum Hydrocarbons (diesel and gasoline range).

3ASTM - American Society for Testing and Materials, Current Edition (soil classification, particle size distribution, liquid limit
and plasticity index).

Rinsate Blanks - Analyzed for same parameters to be analyzed that day (estimate 5 per week for PAHs and PCP, 2 per week for
VOCs, and 1 per week for Dioxins/Furans and TPH).

Source Water Blanks - Tap water sample collected 1 per month, and ASTM Type Il water sample collected 1 per batch (estimate
2 batches).

Trip Blanks - 1 per cooler containing VOC soil samples (estimate 2 per week) and TPH (gasoline range) samples (estimate 1 per
week during SCAPS verification).

Duplicates - Analyzed at 5% of environmental samples and will be submitted to a separate laboratory.

MS/MSD - Analyzed at 5% of environmental samples from each matrix and distributed throughout the sampling time period.




TABLE 4-4

SOIL SAMPLE CONTAINERS, PRESERVATIVES, AND HOLDING TIMES

Parameter Method Sample Container' Preservative Holding Time*
TCL VOCs EPA’ 8260B Three EnCore™ Soil Samplers | Cool to 4°C 2 days to preservation
Soil Prep. EPA 5030B/5035 and one 4-o0z. glass jar* 14 days to analyvsis
PAHs and PCP EPA 8270C/8151A° 8-0z. widemouth glass jar with | Cool to 4°C 14 days to extraction
Soil Prep. EPA 3550B Teflon-lined closure 40 days to analysis
TAL Metals EPA 6010B/7471A series 8-0z. widemouth glass jar with | Cool to 4°C 180 days
Soil Prep. EPA 3550B Teflon-lined closure (28 days for mercury)
Dioxins/Furans EPA 8290 4-0z. widemouth amber glass Cool to 4°C 30 days to extraction
Soil Prep. In Analytical jar with Teflon-lined closure 40 days to analysis
Method
TPH (Diesel Range) EPA 8015 (modified) 4-0z. widemouth glass jar with | Cool to 4°C 14 days to extraction
Soil Prep. In Anatytical Teflon-lined closure 40 days to analysis
Method
TPH (Gasoline Range) EPA 8015 (modified) 4-0z. widemouth glass jar with | Cool to 4°C 14 days
Soil Prep. In Analytical Teflon-lined closure
Method "
Soil Classification ASTM® D2487 Two 16-0z. widemouth glass None None

Soil Prep. In Analytical

1 Method

jars

Notes:

'Sample containers will be packed full to minimize headspace. Double sample volume may be required for soil MS/MSD analyses.

’Holding time begins at the time of sample collection.

3U.S. Environmental Protection Agency. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846), Current

Edition.

*The 4-o0z. glass jar is a dry weight sample (collected as a typical VOA sample) and is sent to the laboratory for dry weight analysis.

SEPA Method 8270C will be used to determine pentachlorophenol concentrations in soil and Method 8151 A will be used to determine
pentachlorophenol concentration in sediment.
®American Society for Testing and Materials, Annual Book of ASTM Standards. Current Edition.



TABLE 4-5

WATER SAMPLE CONTAINERS, PRESERVATIVES, AND HOLDING TIMES

_—

Parameter Method Sample Container Preservative Holding Time'

TCL VOCs EPA? 8260B Three 40-mL glass vials with HCL to pH <2 | 14 days
Water Prep. EPA 5030B Teflon-lined septum Cool to 4°C

PAHs and PCP EPA 8270C Two 1-L amber glass jars Cool to 4°C 7 days to extraction
Water Prep. EPA 3510C/3520C | with Teflon-lined closure 40 days to analysis

TAL Metais EPA 6010A/7470A series 1-L polyethylene with HNO, to pH<2 | 180 days
Water Prep. In Analytical polyethylene closure Cool to 4°C (28 days for mercury)
Method

Dioxins/Furans EPA 8290 Two I-L amber glass jar with | Cool to 4°C 30 days to extraction
Water Prep. In Analytical Teflon-lined closure 40 days to analysis
Method

TPH (Diesel Range) EPA 8015 (modified) 1-L amber glass jar with Cool to 4°C 7 days to extraction
Water Prep. In Analytical Teflon-lined closure 40 days to analysis
Method

TPH (Gasoline Range) | EPA 8015 (modified) Two 40-ml glass vials with HCL to pH <2 14 days
Water Prep. In Analytical Teflon-lined septum Cool to 4°C

Method

Notes:

'Holding time begins at the time of sample collection.
2 S. Environmental Protection Agency. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846), Current

Edition.




TABLE 4-6
SUMMARY OF ANALYTICAL PROCEDURES FOR SEDIMENT SAMPLES

PAHs & PCP TAL Metals Dioxin/Furans
Analysis Type (EPA' 8270C/8151A) (EPA 6010B/7471A (EPA 8290)
Series)

Sediment (West Side) 12 12 6
Sediment (East Side) 13 13 7
Rinsate Blanks 1 1 1
Duplicates 2 2 1
MS/MSD (sediment) 2 2 2
MS/MSD (duplicates) 1 1 1

Totals =ﬂ 31 18

Notes:

'J.S. Environmental Protection Agency. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846), Current
Edition.

Rinsate Blanks - Analyzed for same parameters to be analyzed that day (estimate 5 per week for PAHs and PCP, and 1 per week for
Dioxins/Furans).

Duplicates - Analyzed at 5% of environmental samples and will be submitted to separate laboratory.

MS/MSD - Analyzed at 5% of environmental samples from each matrix and distributed throughout the sampling time period.



TABLE 4-7
SEDIMENT SAMPLE CONTAINERS, PRESERVATIVES, AND HOLDING TIMES

Parameter Method Sample Container Preservative Holding Time*
PAHs and PCP EPA® 8270C/8151A* 8-0z. widemouth glass jar with Cool to 4°C 14 days to extraction
Soil Prep. 3550B Teflon-lined closure 40 days to analysis
TAL Metals EPA 6010B/7471A series 8-0z. widemouth glass jar with Cool to 4°C 180 days
Soil Prep. In Analytical Teflon-lined closure (28 days for mercury)
Method
Dioxins/Furans EPA 8290 4-0z. widemouth amber glass jar Cool to 4°C 30 days to extraction
Soil Prep. In Analytical with Teflon-lined closure 40 days to analysis
Method
Notes:
'Sample containers will be packed full to minimize headspace. Double sample volume may be required for sediment MS/MSD
analyses.

Holding time begins at the time of sample collection.

3U.S. Environmental Protection Agency. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846), Current
Edition.

‘EPA Method 8151A will be used to determine pentachlorophenol concentration in sediment.
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5.0 SAMPLE CHAIN-OF-CUSTODY/DOCUMENTATION

51 FIELD LOGBOOK

Sampling personnel will record daily activities in a field logbook. The logbook will contain
specific information about field activities as described in CDM Federal SOP 4-1 (Appendix B)
including: date; names and affiliation of all onsite personnel; description of all activities;
problems or delays encountered while conducting sampling activities; and equipment and
materials used during sampling activities. Any deviations from this Work Plan will be

documented. The following guidelines will be employed in all field logbooks:

. The logbook itself will be permanently bound (not spiral bound), and all pages,

front and back, will be consecutively numbered.

. The logbook will contain an account of daily activities, conversations with
coordinating officials, descriptions of photographs taken during sampling, and
field equipment calibration data.

. All entries will be written in blue or black indelible ink.

. The first page will contain a listing of key personnel and telephone numbers

specific to that project.

. Each page will be dated and initialed.
. A new page will be started at the beginning of each day.
. Entries into the logbook will be chronological and time notation (using military

time) will introduce each entry.



. The logbook will be signed at the end of each day. Signatures will be written on a
single diagonal line drawn across the blank portion of the page following the day's

last entry.

. If an error is made in the field logbook, it will be corrected by crossing a single
line through the error and entering the correct information. All corrections will be

dated and initialed, and will be corrected by the person who made the entry.

52 PHOTOGRAPHS

Photographs will be taken to visually document field activities and site features, as described in
CDM Federal SOP 4-2 (Appendix B). All photographs will be recorded in the field logbook.

The following are general guidelines to be used regarding photographs:

. Each photograph will have a full caption permanently attached to the back
containing the following information: site, a brief description, date, time,

direction, and photographer’s name.

. A standard reference marker to indicate the feature size should be used when

appropriate.

53 SAMPLE NUMBERING SYSTEM

A coding system will be used to identify each sample collected during the field phase of the
project. This coding system will provide a tracking record to allow retrieval of information about

a particular sample and ensure that each sample is uniquely identified.

Each sample is identified by a unique code which indicates the site identifier, sample type,

sample point, and sequence number. The sample identification code will be different for
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environmental and QC samples. A template identification code for environmental samples 1s as

follows:

AABB-CC-DD-EE

Where AA indicates the site, BB indicates the sample type, CC indicates the horizontal sample
grid location, DD indicates the vertical sample grid location, and EE indicates the sequence, or

depth number, as explained below.

. A two letter designation (AA) will be used to identify the site. The site code will
be used as an identifier for all samples collected. This code will be 01 for the
Atlantic Wood Industries site. Additional codes will be developed for offsite

properties as needed.

. A two letter designation (BB) will identify the specific type of sample being
collected. The sample types which will be collected during the investigation

include but are not limited to the following:

SS - Surface Soil Sample (unsaturated zone)

SB - Subsurface Soil Sample

SD - Sediment Sample

SV - Soil Sample for Verification of SCAPS Data

. A two digit number (CC) will be used to identify the horizontal component of the

grid location. These numbers will begin with 01 and will be in sequential order.

. A single letter designation (DD) will be used to identify the vertical component of

the gnid location.
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. A three digit number (EE) will be used as a sequence identifier. This number will
identify separate samples collected at the same sample location, such as soil
samples collected at the same location, but at different depths. This identifier will
also be used to distinguish duplicates. Duplicate samples will be indicated by the
use of a "9" in the first digit of this number. Samples for MS/MSD will be labeled

the same as the original sample.

Therefore, example sample identifier 01SS-62-H-000 indicates that it is an Atlantic Wood
Industries surface soil (unsaturated zone) sample collected from sample location 62H and it is
collected from a top depth of 0 (ground surface). Whereas, 015S-62-H-900 indicates that it is a

duplicate sample collected from sample location 62H at ground surface.

QC samples will be identified with a different code than environmental samples. A template

identification code for trip blank and source water blank QC samples is as follows:

AA-BBB

Where AA indicates the type of QC sample and BBB indicates the sample sequence number, as

explained below.

. A two letter designation (AA) will be used to identify the specific type of QC
sample being collected. The QC sample types that follow this code which will be

collected during the investigation include but are not limited to the following:
TB - Trip Blank

WB - Source Water Blank
DI - High Purity Water Blank
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. A three digit number (BBB) will be used as a sequence identifier. This number
will start with 001 for the first sample of each sample type, 002 for the second

samypsrie of each sample type, etc.

Therefore, example sample identifier TB-004 indicates that it is the fourth trip blank collected
during the field effort. Whereas, DI-001 indicates that it is a source blank from the first batch of

high purity water.

A template identification code for equipment rinsate blank QC samples is as follows:

AABB-CCC

Where AA indicates the rinsate QC sample, BB indicates the type of rinsate blank, and CCC

indicates the sample sequence number, as explained below.

. A two letter designation (AA) will be used to identify that the sample is a rinsate
blank. This designation will be “RB” for all rinsate blanks.

. A two letter designation (BB) will be used to identify the type of sampling
equipment that the rinsate is collected from. The types of sampling equipment
that will require rinsate blanks collected during the investigation include but are

not limited to the following:
SS - Surface Soil Sample (unsaturated zone)

SB - Subsurface Soil Sample
SD - Sediment Sample
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. A three digit number (BBB) will be used as a sequence identifier. This number
will start with 001 for the first rinsate sample of each sample equipment type, 002

for the second rinsate sample of each sample equipment type, etc.

Therefore, example sample identifier RBSD-004 indicates that it is the fourth sediment sample
rinsate blank collected during the field effort. Whereas, RBSB-001 indicates that it is the first

subsurface soil sample rinsate blank collected during the field effort.

54 SAMPLE DOCUMENTATION

54.1 SAMPLE LABELS

Sample labels are to be completed prior to collection of samples. The label will contain
information on the site name, sample number, date, time of collection, type of analysis,
preservative, sample type, and sampler signature. To prevent smearing, labels will be kept dry,
and will be fixed to the container, utilizing a strip of acetate tape placed over the completed label
with the tape completely surrounding the container. Care will be taken to ensure that the acetate
tape does not cover the jar-lid interface to prevent the potential for solvents in the adhesive to
permeate into the sample. After completing the information on the sample label and collecting

the sample, the cap or lid will be tightly fastened.

54.2 FIELD LOGBOOK

During sampling, the field logbook will contain all information specific to the job site and
sample, including the following: activity and project number, analyses requested, sample
container type, preservatives used, date, time, and sampler’s name and signature. Also, the field
logbook will be hard bound and will be used to document the source of reagents (brand name and

lot number). This will be in addition to the chain-of-custody record which accompanies the

sample shipment.
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5.4.3 CHAIN-OF-CUSTODY RECORDS

Sample custody procedures will be followed according to CDM Federal SOP 1-2 (Appendix B).
Chain-of-custody forms will be used to identify and ensure the integrity of all samples that are
shipped to the laboratory. A three-part chain-of-custody form will be used. The bottom copy
will be removed from the form prior to shipment and will be retained in the project files. The
original and second copies will be shipped to the laboratory with the samples. After analysis, the
laboratory will return a signed copy of the chain-of-custody form with the analytical results. A
chain-of-custody form will be completed for all samples (one or more for each cooler) and will
accompany the samples to the laboratory. The chain-of-custody form will be placed in a zipper-

top bag taped to the bottom of the lid inside the cooler.

Upon arrival of samples at the subcontractor laboratory, the condition of the samples will be
inspected and a Cooler Receipt Form will be completed. The following procedures will be used
by the subcontractor laboratory in maintaining the chain-of-custody record once the samples have

been received:

. The samples received by the laboratory will be cross-checked to verify that the
information on the sample labels matches that on the chain-of-custody form

included with the shipment.

. The "received by laboratory" box will be signed and dated if all data and samples

are correct, and there has been no tampering with the cooler custody seals.

. The samples will be stored or distributed to the appropnate analysts, with names

of individuals who receive samples to be recorded in internal laboratory records.

. Final evidence files will be prepared by the subcontractor laboratory.



5.5 DOCUMENTATION PROCEDURES

See CDM Federal SOP 4-1 (Appendix B) and Section 5.1 “Field Logbook”for documentation

procedures that will be followed during all field activities.
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6.0 SAMPLE PACKAGING AND SHIPPING

Samples will be packed and shipped according to CDM Federal SOP 2-5 (Appendix B).

Samples will be shipped in metal (or equivalent strength plastic) ice chests or coolers only.
Coolers without drain plugs are preferred. If the cooler has a drain plug, the plug will be taped or
otherwise fixed shut so that any liquids inside the cooler are not discharged during shipping or

handling.

Each sample container will be placed in a plastic zipper-top bag. The seal on the zipper-top bag
will be closed and the bag and container placed into a cooled ice chest. The coolers will be
prepared for shipment by placing a large trash bag inside the cooler with approximately 3 inches
of inert, cushioning material such as vermiculite on the bottom of the cooler. The containers will
be placed upright in the cooler in such a way that they do not touch and do not have the potential
for touching during shipment. Additional inert packing material will be placed in the cooler to

partially cover each sample bottle (at least half way).

Ice will be placed in zipper-top bags. Bags containing ice will be sealed and placed into a second
zipper-top bag. The double bags will minimize chances of leakage into the cooler. Enough ice
bags will be used in the cooler to cover all the samples. The remainder of the cooler will be

filled to the top with inert packing material.

All chain-of-custody paperwork will be completed by CDM Federal field staff. Paperwork will

be placed in a plastic bag and taped to the inside lid of the cooler.

The cooler drain will be checked to ensure that it is taped shut. The lid of the cooler will be
secured with strapping tape. The cooler will be completely wrapped with strapping tape at a

minimum of two locations. The tape will not cover any labels.



The completed shipping label will be attached to the top of the cooler. A "This Side Up" label
will be affixed to all four sides. Two signed custody seals will be affixed on the front and back
of the cooler so that one would have to be broken to open the cooler. Custody seals will be

covered with acetate tape.

All samples will be shipped via overnight express. An air bill will be completed for each cooler.
Each air bill represents possession and receipt of samples (chain-of-custody) for the samples in
each cooler. Air bill numbers will be recorded in the field logbook for each set of samples

shipped to the subcontract laboratory.



7.0 INVESTIGATION-DERIVED WASTES (IDW)

This section describes the procedures for management and disposal of investigation-derived
waste (IDW) generated during PRDI field activities at AWI. This section identifies waste types,
waste management tracking, containerization, labeling, staging, and sampling of IDW. The

approach outlined emphasizes the following objectives:

. Management of IDW in a manner that is protective to human health and the
environment.

. Minimization of IDW generation, thereby reducing costs for storage and disposal.

. Compliance with federal and state regulatory requirements.

7.1  TYPES AND QUANTITIES OF INVESTIGATION-DERIVED WASTE

A variety of potentially contaminated and noncontaminated wastes will be generated during the

field investigation. The types and estimated quantities of IDW are discussed below.

Decontamination Water

Decontamination water will be generated during cleaning of soil and sediment sample equipment
and the SCAPS rig. Decontamination water will contain Liquinox (soap used in
decontamination) and may contain contaminants that are potentially present in the area under
investigation. Decontamination water will be transferred and stored in Department of
Transportation (DOT)-approved 55-gallon drums or in larger carboys. The total estimated

quantity of decontamination water to be produced is the equivalent of 60 55-gallon drums.
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Soil Cuttings

Soil cuttings will be generated from geoprobe sampling below the water table during SCAPS
verification soil sampling activities. These cuttings will be transferred and stored in DOT-
approved 55-gallon drums. The total estimated quantity of soil cuttings to be produced is eight

55-gallon drums.

Personal Protective Equipment
Personal protective equipment (PPE) will be worn as specified in the SSHP. PPE wastes will

consist of latex gloves, vinyl gloves, tyvex suits and overboots. This material will be double-
bagged using large trash bags and placed into an onsite trash dumpster for subsequent disposal in

a minimum technology Subtitle D disposal facility.

Noncontaminated IDW

All "clean trash” (i.e., trash that is not chemically contaminated) will be segregated and disposed
of in an onsite trash dumpster for subsequent disposal in a minimum technology Subtitle D
disposal facility. Examples of clean trash are office paper, aluminum cans, drink bottles, other
glass bottles not used to store potentially hazardous chemicals, aluminum foil, food items, and

other items not regarded as potentially hazardous.

Other Chemical Use

Chemicals for the decontamination of equipment and the preservation of samples will also be
used onsite and will be segregated from the decontamination water. These chemicals will
include waste isopropanol and water (used in decontamination), and waste nitric acid and water
(used in decontamination and as sample preservative). The total quantities expected to be

generated during the investigation are shown below:

. Isopropanol Wastewater - four 55-gallon drums (hazardous)
. Nitric Acid Wastewater - four 55-gallon drums (hazardous)
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7.1.1 WASTE MANAGEMENT TRACKING

Information on all IDW drums and carboys will be documented in the field logbook. This

information will include the following:

. Type of waste

. Date waste was first placed in drum

. IDW drum number

. Location where the waste was generated
. Comments

The CDM Federal SC will be responsible for: IDW tracking during field activities, ensuring that
all procedures are conducted in accordance with this FSP; maintaining communications with
AWI regarding IDW issues; and directing activities of CDM Federal subcontractors involved in

the generation, management, and disposal of IDW.
7.1.2 CONTAINER LABELING

IDW designated drums or carboys will be labeled to ensure proper management of the waste.
The drums will be numbered so that they can be easily tracked. The following information will

be recorded on IDW drums using a paint pen:

. Project name

. IDW drum number

. Brief description of the contents, such as "Decontamination Water"
. Location where the waste was generated

. Date that waste was first placed in the container



7.1.3 STAGING

An IDW staging area will be identified by AWI prior to the start of field activities. Movement of
IDW to the staging area will be coordinated by the CDM Federal SC. Drums will be allowed to
remain at the location of use until full, at which time drums will be transported to the staging

area.
7.1.4 CHARACTERIZATION

IDW generated during the field activities will be temporarily stored at the staging area pending
final classification of material by type of waste. The determination will be based on
characterization samples collected at the conclusion of the field work. The number and types of
characterization samples, as well as disposal of IDW, will be determined by the IDW disposal
subcontractor. IDW characterization and disposal to be performed by the IDW subcontractors
will be approved by USACE. Options may include treatment of selected IDW at the AWI onsite

carbon unit.
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8.0 CONTRACTOR CHEMICAL QUALITY CONTROL (CCQC)

Contractor Chemical Quality Control (CCQC) is a three-phase QC process designed to ensure
compliance with applicable QC standards in all phases of the field effort. It is comprised of a
preparatory, initial, and follow-up phase, and includes checklists for each phase. CDM Federal

will utilize the CCQC measures specified in Appendix H of USACE document EM-200-1-3
throughout the field effort.

Preparatory Phase
During the preparatory phase, a project checklist will be developed that reflects anticipated site

conditions. The checklist will be used to verify that project tasks are being performed at
specified intervals during the project and will include information important to the successful
completion of the field effort (e.g., field equipment and supplies, subcontractor plans, instrument

operating manuals).

Initial Phase Checklist of Activities

Sampling activities will be overseen and a review of the work for compliance with contract
requirements will be performed by the contract quality control (CQC) representative. This will

be accomplished, in part, by the two field QA audits, as described in Section 13.0 of the QAPP.

Follow-up Phase
It will be the responsibility of the CQC representative for continued daily contract compliance

throughout the course of the project.



9.0 DAILY CHEMICAL QUALITY CONTROL REPORTS (DCQCR)

DCQCRs will be completed daily during field activities and submitted at the end of each week to
the USACE, Baltimore District, Design Manager. The DCQCRs will include the subcontractors
and equipment onsite; work performed (including samples collected and shipped); quality control
activities; health and safety levels and activities; problems encountered and corrective action
measures taken; and anticipated activities for the next day. A copy of the DCQCR form is
included in Appendix C (Field Forms). Minor deviations from the approved Work Plan will be
documented on the DCQCR form so that the USACE Design Manager is aware of these field
changes. Major deviations will require USACE Design Manager approval prior to

implementation.
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10.0 CORRECTIVE ACTIONS

10.1 FIELD AND OFFICE CORRECTIVE ACTION

10.1.1 INITIATION OF CORRECTIVE ACTION

The following procedures have been established to assure that conditions adverse to quality, such
as malfunctions, deficiencies, deviations, and errors, are promptly investigated, evaluated, and

corrected.

When a significant condition adverse to quality is noted at the site or in the office, the cause of
the condition will be determined and corrective action taken to preclude repetition. Condition
identification, cause, reference documents, and corrective action planned to be taken will be
documented and reported to the SC, PM, QAD or designee, involved subcontractor management
(if applicable), and the USACE Project Manager. Implementation of corrective action is verified
by a follow-up review. All project personnel have the responsibility, as part of their normal work

duties, to promptly identify and report conditions adverse to quality.

The following corrective actions may be initiated, at a minimum:

. When procedures or data compiled are determined to be faulty;

. When equipment or instrumentation is determined to be faulty and can impact
quality;

. When samples and test results are questionably traceable and suspect;

. When QA/QC requirements have been violated;
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. When designated approvals have been circumvented;

. As a result of system and/or performance audits;
. As a result of a management assessment; and
. As a result of laboratory/inter-laboratory comparison studies.

Notices of any corrective actions needed and/or resolved will be documented and sent to

appropriate CDM Federal management.

10.1.2 PROCEDURE DESCRIPTION

Project management and staff, such as the SC, field investigation teams, and QA auditors will

monitor ongoing work performance in the normal course of their daily responsibilities.

Work may be audited at the site, at laboratories, and at subcontractor locations by the QAD
and/or designated alternate. Items, activities, or documents not in compliance with QA
requirements, as well as any corrective actions mandated, will be documented and brought to the
attention of the PM. Audit findings and corrective actions are logged, maintained, and controlled
by the QAD. Corrective action will be a closed-looped system with the PM notifying the QAD
that corrective actions have been implemented, followed by the QAD verifying this action.
Verification or implementation of a corrective action will be documented in writing by the QAD

to the PM.
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11.0 PROJECT SCHEDULE

It is estimated that the PRDI will be completed within 16 months from the notice to proceed
(NTP). This will include all activities associated with the planning and implementation of field
activities, data receipt, data validation, development of an analytical database system, submittal
of the Draft and Final SCAPS and PRDI Reports, and submittal of the Final Summary and
Recommendations Report. Figure 11-1 shows the anticipated schedule for critical portions of the
PRDI. Tasks identified in the project schedule follow those developed in the Technical
Approach and Cost Proposal submitted by CDM Federal on 29 December 1998, plus planned

future tasks anticipated to be completed.



ID___[Task Name Durat Start Finish Prede: P Octob J y February |~ March April May June
1 Task 0: initial Planning 0 days Wed 9/8/99 Wed 9/8/98 ’ o/8
3 Task 1: Final Planning 47 days Wed 9/8/99 Fri 11/12/99
4 Final Work Plan/RTC 4 wks Wed 9/15/98| Tue 10/12/99 2
5 EPA Work Plan Approval 0 days Fri 11/12/99 Fri 11/12/99 ’ 11112
6 Finalize Work Plan 1 day Wed 9/8/99 Wed 9/8/99
7 Task 2: Fleld Work 224 days Tue 9/28/99 Frl 8/4/00
8 Mobilization/Procurement 7 wks Tue 9/28/99 | Mon 11/15/99 2
9 Gain Site Access 4 wks Mon 1/3/00 Fri 1/28/00
10 Grid Survey 1wk Mon 1/31/00 Fri 2/4/00 9
1" Field Mobilization 1 wk Mon 2/7/00 Fri 2/11/00 10
12 Existing Well Survey 1 wk Mon 2/7/00 Fri 2/11/00 9
13 Existing Well Sampling 2 wks Mon 5/15/00 Fri 5/26/00 14
14 Geophysics (east) 2 wks Mon 2/14/00 Fri 2/25/00 1
15 Geophysics (west) 2 wks Mon 2/28/00 Fri 3/10/00 14
16 Ordnance Avoidance (west) 7 wks Mon 3/13/00 Fri 4/28/00 15
17 Soil Sampling (west) B wks Mon 3/13/00 Fri 5/5/00 15
18 Soil Sampling (east) 8 wks Mon 5/8/00 Fri 6/30/00 17
19 SCAPS (east) 5 wks Mon 2/28/00 Fri 3/31/00 14
20 Varification/Pre-Drill (east) 5 wks Mon 2/28/00 Fri 3/31/00 14
21 SCAPS (west) 4 wks Mon 4/3/00 Fri 4/28/00 19
22 Verification/Pre-Drill (west) 4 wks Mon 4/3/00 Fri 4/28/00 19
2 Demobilization 3 days Wed 7/5/00 Fri 7/7/00
24 IDW Disposal 4 wks Mon 7/10/00 Fri 8/4/00 23
25 |Task 3: Project Support 225 days Wed 9/8/99 Tue 7/18/00
26 Mestings 42 wks Wed 9/8/99 Tue 6/27/00 2
27 Technical Support 42 wks Wed 9/8/99 Tue 6/27/00 2
28 Project Management 45 wks Wed 9/8/99 Tue 7/18/00 2
29 QA Field Audits 45 days Mon 3/27/00 Fri 5/26/00
32 Task 4: Future Tasks 280 days Mon 3/13/00 Fri 4/6/01
kX Analytical Results 26 wks Mon 3/13/00 Fri 9/8/00 1
34 Data Management 25 wks Mon 3/13/00 Fri 9/1/00 15
35 SCAPS (offsite) Planning 4 wks Mon 5/1/00 Fri 5/26/00 21
36 SCAPS (offsite) 4 wks Mon 5/29/00 Fri 6/23/00 35
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ID | Task Name Duration Start Finish Prede« 1 N February I March ] April May June

7 Varification/Pre-Drill (offsite) 4 wks Mon 5/29/00 Fri 6/23/00 35

38 Data Validation 12 wks Mon 6/26/00 Fri 9/15/00 37

39 GMS Entry 30 wks Mon 3/13/00 Fri 10/6/00 1"

40 Draft SCAPS Report 4 wks Mon 6/26/00 Fri 7/21/00 36

41 Agency Review 4 wks Mon 7/24/00 Fri 8/18/00 40

42 PRP Review 4 wks Mon 7/24/00 Fri 8/18/00 40

43 Dratt Final SCAPS Repont 4 wks Mon 8/21/00 Fri 9/15/00 42

44 Agency Review 4 wks Mon 9/18/00 Fri 10/13/00 43

45 PRP Review 4 wks Mon 9/18/00 Fri 10/13/00 43

46 Final SCAPS Report 4 wks | Mon 10/16/00 Fri 11/10/00 45

47 Draft Offsite SCAPS Report 4wks| Mon 11/13/00 Fri 12/8/00 46

48 Agency Review 4wks| Mon 12/11/00 Fri 1/5/01 47

49 PRP Review 4wks| Mon 12/11/00 Fri 1/5/01 47

50 Draft Final Offsite SCAPS Report 4 wks Mon 1/8/01 Fri 2/2/01 49

51 Agency Review 4 wks Mon 2/5/01 Fri 3/2/01 50

52 PRP Review 4 wks Mon 2/5/01 Fri 3/2/01 50

53 Final Offsite SCAPS Report 4 wks Mon 3/5/01 Fri 3/30/01 52

54 Draft PRDI Report 12 wks Mon 9/18/00 Fri 12/8/00 38

55 Agency Review 4wks| Mon 12/11/00 Fri 1/5/01 54

56 PRP Review 4 wks | Mon 12/11/00 Fri 1/5/01 54

57 Draft Final PRDI Report 4 wks Mon 1/8/01 Fri 2/2/01 56

58 Agency Review 4 wks Mon 2/5/01 Fri 3/2/01 57

59 PRP Review 4 wks Mon 2/5/01 Fri 3/2/01 57

60 Final PRDI Report 4 wks Mon 3/5/01 Fri 3/30/01 59

61 QA Office Audit 1 wk Mon 4/2/01 Fri 4/6/01 60

62 Draft Final Summary/Recom. Report 8 wks Mon 5/8/00 Fri 6/30/00 17

63 Agency Review B wks Mon 7/3/00 Fri 8/25/00 62

64 PRP Review 8 wks Mon 7/3/00 Fri 8/25/00 62

65 Final Summary/Recom. Report 4 wks Mon 8/28/00 Fri 9/22/00 64

66 Mestings 28 wks Wed 7/19/00 Tue 1/30/0t 28

67 Technical Support 28 wks Wed 7/19/00 Tue 1/30/01 28

68 Project Management 28 wks Wed 7/19/00 Tue 1/30/01 28
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ID__|Task Name Duration Start Finish July August | September | O I ber | December | January | February March April

1 Task 0: Initial Planning 0 days Wed 9/8/99 Wed 9/8/99

3 Task 1: Final Planning 47 days Wed 9/8/99 Frl 11/12/98

4 Final Work Plan/RTC 4 wks Wed 9/15/99 Tue 10/12/99

5 EPA Work Plan Approval 0 days Fri 11/12/99 Fri 11/12/99

6 Finalize Work Plan 1 day Wed 9/8/99 Wed 9/8/99

7 Task 2: Field Work 224 days Tue 9/28/99 Fri 8/4/00 _

8 Mobilization/Procurement 7 wks Tue 9/28/99| Mon 11/15/99

9 Gain Site Access 4 wks Mon 1/3/00 Fri 1/28/00

10 Grid Survey 1 wk Mon 1/31/00 Fri 2/4/00

1" Field Mobilization 1 wk Mon 2/7/00 Fri 2/11/00

12 Existing Well Survey 1wk Mon 2/7/00 Fri 2/11/00

17 Existing Well Sampling 2 wks Mon 5/15/00 Fri 5/26/00

14 Geophysics (east) 2wks|. Mon 2/14/00 Fri 2/25/00

15 Geophysics (west) 2 wks Mon 2/28/00 Fri 3/10/00

16 Ordnance Avoidance (west) 7 wks Mon 3/13/00 Fri 4/28/00

17 Soil Sampling (west) 8 wks Mon 3/13/00 Fri 5/5/00

18 Soil Sampling (east) 8 wks Mon 5/8/00 Fri 6/30/00

19 SCAPS (east) 5 wks Mon 2/28/00 Fri 3/31/00

20 Verification/Pre-Drill (east) 5 wks Mon 2/28/00 Fri 3/31/00

21 SCAPS (west) 4 wks Mon 4/3/00 Fri 4/28/00

22 Verification/Pre-Drill (west) 4 wks Mon 4/3/00 Fri 4/28/00

23 Demoabilization 3 days Wed 7/5/00 Fri 7/7/00

24 IDW Disposal 4 wks Mon 7/10/00 Fri 8/4/00

25 |Task 3: Project Support 225 days Wed 9/8/99 Tue 7/18/00 —

26 Meetings 42 wks Wed 9/8/99 Tue 6/27/00

27 Technical Support 42 wks Wed 9/8/99 Tue 6/27/00

28 Project Management 45 wks Wed 9/8/99 Tue 7/18/00

29 QA Field Audits 45 days Mon 3/27/00 Fri 5/26/00

32 | Task 4: Future Tasks 280 days Mon 3/13/00 Frl 4/6/01

33 Analytical Results 26 wks Mon 3/13/00 Fri 9/8/00

34 Data Management 25 wks Mon 3/13/00 Fri 9/1/00

35 SCAPS (offsite) Planning 4 wks Mon 5/1/00 Fri 5/26/00

36 SCAPS (oftsite) 4 wks Mon 5/29/00 Fri 6/23/00
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ID__|Task Name Duration Start Finish July August Sep T Octob TN [ o ber | y | February March April

37 Veritication/Pre-Drill (offsite) 4 wks Mon 5/29/00 Fri 6/23/00

38 Data Validation 12 wks Mon 6/26/00 Fri 9/15/00
39 GMS Entry 30 wks Mon 3/13/00 Fri 10/6/00
40 Draft SCAPS Report 4 wks Mon 6/26/00 Fri 7/21/00
11 Agency Review 4 wks Mon 7/24/00 Fri 8/18/00
42 PRP Review 4 wks Mon 7/24/00 Fri 8/18/00
43 Dratt Final SCAPS Report 4 wks Mon 8/21/00 Fri 9/15/00
4 Agency Review 4 wks Mon 9/18/00 Fri 10/13/00
45 PRP Review 4 wks Mon 9/18/00 Fri 10/13/00
46 Final SCAPS Report 4 wks| Mon 10/16/00 Fri 11/10/00
a7 Dratt Ofisite SCAPS Repont 4wks| Mon 11/13/00 Fri 12/8/00
48 Agency Review 4 wks| Mon 12/11/00 Fri 1/5/01
49 PRP Review 4wks| Mon 12/11/00 Fri 1/5/01
50 Draft Final Offsite SCAPS Report 4 wks Mon 1/8/01 Fri 2/2/01
51 Agency Review 4 wks Mon 2/5/01 Fri 3/2/01
52 PRP Review 4 wks Mon 2/5/01 Fri 3/2/01
53 Final Offsite SCAPS Report 4 wks Mon 3/5/01 Fri 3/30/01
54 Draft PRDI Report 12 wks Mon 9/18/00 Fri 12/8/00
55 Agency Review 4wks| Mon 12/11/00 Fri 1/5/01
56 PRP Review 4 wks| Mon 12/11/00 Fri 1/5/01
57 Draft Final PRDI Report 4 wks Mon 1/8/01 Fri 2/2/01
58 Agency Review 4 wks Mon 2/5/01 Fri 3/2/01
59 PRP Review 4 wks Mon 2/5/01 Fri 3/2/01
60 Final PRD! Report 4 wks Mon 3/5/01 Fri 3/30/01
61 QA Office Audit 1wk Mon 4/2/01 Fri 4/6/01
62 Draft Final Summary/Recom. Report 8 wks Mon 5/8/00 Fri 6/30/00
63 Agency Review 8 wks Mon 7/3/00 Fri 8/25/00
64 PRP Review 8 wks Mon 7/3/00 Fri 8/25/00
65 Final Summary/Recom. Report 4 wks Moen 8/28/00 Fri 9/22/00
66 Mestings 2B wks Wed 7/19/00 Tue 1/30/01
67 Technical Support 28 wks Wed 7/19/00 Tue 1/30/01 ¢ ;
68 Project Management 28 wks Wed 7/19/00 Tue 1/30/01
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List of CDM Federal Standard Operating Procedures and Equipment Procedures
for AWI Pre-Remedial Design Investigation

SOP NUMBER NAME DATE PAGES
1-1 Surface Water and Sediment/Sludge Sampling 2/18/99 15
1-2 Sample Custody 6/30/94 8
1-3 Surface Soil Sampling 2/18/99 13
i-4 Subsurface Soil Sampling 4/6/99 21
1-6 Water Level Measurement 11/15/95 9
1-10 Field Measurement of Organic Vapors 9/30/96 _ 4
2-5 Packaging and Shipping Environmental Samples  11/15/95 4
2-6 Guide to Handling Investigation-Derived Waste 2/18/99 10
3-1 Geoprobe Sampling 6/14/95 17
3-3 Magnetometer Survey 4/6/96 8
3-5 Lithologic Logging 2/18/99 23
4-1 Field Logbook Content and Control 2/18/99 5
4-2 Photographic Documentation of Field Activities ~ 2/18/99 9
4-5 Field Decontamination at Nonradioactive Sites 3/13/98 8
5-1 Control of Measurement and Test Equipment 3/13/98 7
EP NUMBER NAME DATE PAGES
C2 OVM/Datalogger, Model 580B NA 30

C3 HNU Model PI-101/Photoionization Analyzer NA 26
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SOP 1-1

SURFACE WATER AND SEDIMENT/ Revision: 4

SLUDGE SAMPLING Date: February 18. 1999
Page 1 of 15

Prepared: Del Baird Technical Review: Mitchell Goldberg

QA Review: David O. Johnson

Issued: " ah ‘7[// f
Signature/Daté

1.0 OBJECTIVE

The objective of this standard operating procedure (SOP) is to define requirements for collection and
containment of surface water and sedimenvsludge samples.

20 BACKGROUND

2.1 Definitions

Surface Water - Water that flows over or rests on the land and is open to the atmosphere. This includes
ditches. streams, rivers. lakes. pools. ponds. and basins.

Shallow Surface Water - Water within | to 3 feet of the surface of a body of water.

Deep Surface Water - Water deeper than 3 feet of the surface of a body of water.

Sediment - Geologic and/or organic material underiyving a body of waier. The material has been
transported by a fluid and deposited within the boundaries of the body of water.

Sludge - Materials ranging in type from dewatered solids to high viscosity liquids. The material may
exist suspended throughout the water or settled from the water as all or part of the sediment.

Grab Sample - A discrete portion or aliquot taken from a specific location at a given point in time.

Composite - Two or more subsamples taken from a specific media and site at a specific point in time.
The subsamples are collected and mixed. then a single average sample is taken from the mixture.
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2.2 Discussion
The SOPs for collection of surface water and sedimenvsludge samples have been combined into one SOP
since samples of these matrices are often collected at the same time given that sediment/sludge samples
are normally found by or under surface water bodies.
Both surface water and sedimenvsludge samples are collected to determine the typé(s) and level(s) of
contamination in a panicular surface water body and/or its biological disposition: however,
sediment/sludge samples will provide a more historical account of contamination than will water samples
due to the nature of the mamix.~
23 Associated Procedures

J CDM Federal SOP 1-2, Sample Custody

. CDM Federal SOP 2-5, Packaging and Shipping of Environmental Sampies

o CDM Federal SOP 4-1, Field Logbook Content and Control

. CDM Federal SOP 4-5, Field Equipment Decontamination at Nonradioactive Sites

3.0 RESPONSIBILITIES

Site Manager - The Site Manager is responsible for ensuring that field personnel are trained in the use
of this and related SOPs and the required equipment.

Field Team Leader - The Field Team Leader (FTL) is responsible for ensuring th: t sampling efforts are
conducted in accordance with this procedure and any other SOPs pertaining to specific media sampling.
The FTL also must ensure that the quantity and location of surface water and/or sediment/sludge samples
collected meet the requirements of the site-specific plans.

4.0 REQUIRED EQUIPMENT

All or part of the equipment listed under the "as needed" categ.ory may be required at any specific site,
depending on the plan(s) for that site.
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As needed:

Site-specific plans

Field logbook

Indelibie black-ink pens and markers

Labels and appropriate forms/documentation for sample shipment
Appropriate sample containers

Insulated cooler and waterproof sealing tape

Ice bags or "blue ice”

Plastic zip-top bags

Clear waterproof tape

Personal protective clothing and equipment

Latex or appropriate gloves

Rubber boots and/or rubberized waders

Stainless steel or Teflon spoons. spatulas, or scoops
Teflon or stainless steel mixing bowls or trays

Pond sampler with 1-L beaker (preferably Teflon), clamp, and heavy-duty telescoping pole
Weighted bottle sampler, 1-L capacity (preferably Teflon); a Kemmerer or Van Domn sampler
may be used if Teflon is not required

Teflon or stainless steel bailers

Hand or gravity corer with extensions or stainless steel hand auger

Core liners of Teflon. stainless steel. brass, aluminum. or polybutyrate. as specified in the site-
specific plan(s)

Stainless steel push tubes

Peristaltic pump or suitable replacement

Dredge (e.g., Peterson, Eckman. Ponar)

Temperature, pH, and conductivity meter(s), dissolved oxygen meter

Boat for deep water or inaccessible shorelines

Hand held Ground Positioning System (GPS)

Tape Measure

Any pesonal protective equipment specified in the site-specific health and safety plan
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9. Decontaminate reusable sampling equipment after sample collection according to CDM Federal

10.

11.

5.2

5.2.1

SOP 4-5.

Processes for verifying depth of samples must be included in site-specific project plans.
Check that a trip blank, when necessary, is included in the chilled cooler.

Shallow Surface Water Sampie Collection

Method for Collecting Samples for Volatile Organic Analysis

The following steps must be taken when collecting shallow surface water volatile organic compound
(VOC) samples:

If the volatile organic analysis (VOA) vials do not require a preservative:

1.

Approach the sample location from downstream, and do not enter the sample area. Slowly
submerge VOA vials completely into an area of gently flowing water and fill. Do not disturb
bottom sediments. The sampler and open end of the vials should be pointed upstream. If wading
is necessary, approach the sample location from downstream and do not enter the actual sample
area.

NOTE: When collecting VOCs. avoid collect from a surface water point where water is cascading

%]

4.

and aerating.

Cap the VOA vial while it is underwater. Be sure to dislodge all air bubbles from the cap before
sealing the vial.

Turn the capped vial upside-down and check for air bubbles. Tap the bottom of the vials to
dislodge any bubbles that may have formed around the cap or sides. Discard and resample if

bubbles are present.

Proceed to Step 5 below.

If the VOA vials require a preservative:
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5.2.2

Collect a sufficient sample in a clean glass jar as in Steps 1 and 2 above for unpreserved vials.
Specific sampling devices to be used must be specified in site-specific plans.

Decant the sample immediately into prepreserved VOA vials. It is recommended that the amount
of preservative be predetermined on a separate aliquot of sample that is subsequently discarded.
Tip vials slightly while filling to reduce turbulence until nearly filled. Then straighten vial to
vertical for final filling. Ensure that a meniscus is raised above the lip of the vial before capping.
Cap each vial once the meniscus has formed.

Turn the capped vial upside-down and check for air bubbles. Tap the bottom of the vials to
dislodge any bubbles that may have formed around the cap or sides. Discard and resample if
bubbles are present.

Wipe the outside of sample vials with a Kimwipe or clean paper towel.

Place sample vial(s) in a zip-top plastic bag and seal the bag.

Immediately pack all samples into a chilled cooler.

Method for Collecting Shallow Surface Water Samples for Nonvolatile Organic or Inorganic
Analysis

The following steps must be followed when collecting shallow surface water samples for nonvolatile
organic or inorganic analysis:

1.

t9

Directly dip the sample container. with the opening facing upstream. into the surface water and
fill. If wading is necessary, approach the sample location from downstream and do not enter the
actual sample area. Do not disturb underlying sediments.

If composite samples are desired. the samples may be pooled into a stainless steel glass, Teflon,

or appropriate container. and decanted into sample containers. Filter samples if required by the
site-specific plan.

Add appropriate preservatives to the sample containers if required, and check pH.
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NOTE: Use a separate container when field testing pH. conductivity. temperature. etc. Do not

insert pH paper or probe directly into sample container.

4. Cap the sample containers and wipe the outer surfaces of the sample containers clean with a
Kimwipe or clean paper towel.

5. Place sample container(s) in individual zip-top plastic bags, if possible. and seal the bags.

6. Water level/sample level may be marked on container to determine whether or not liquid is lost
during storage and shipping.

NOTE: Marking of VOA vials is not necessary.

7. Immediately pack all samples into a chilled cooler.

53 Deep Surface Water Sample Collection

5.3.1 Method for Collecting Samples at Specified Depth Using a Weighted Bottle Sampler

The following steps must be followed when collecting surface water samples at specified depth using a
weighted bottle sampler:

l. Lower the weighted bottle sampler to the depth specified in the site-specific plan.

2. Remove the stopper by pulling on the sampler line: allow the sampler to fill with water.

3. Release the sampler line to reseat the stopper and retrieve the sampler to the surface.

4. Wipe the weighted bottle sampler dry with a Kimwipe or clean paper towel.

5. Remove the stopper slowly. Fill the specified number of sample containers by slightly tipping

the sampler against each sample bottle. Samples to be used for VOC analysis should be decanted
directly from the sampler first into prepreserved VOA vials. It is recommended that the amount
of preservative be predetermined on a separate aliquot of sample that is subsequently discarded.
Add appropriate preservatives to the other sample containers and check pH. Samples may be
pooled in stainless steel. glass or Teflon containers to obtain the necessary volumes. Filter
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8.

9.

5.3.2

samples if required. Collect sample in separate container for pH, conductivity, temperature, and
other measurements if necessary.

Close each sample cbmainer with the Teflon-lined cap once it is filled. Check for air bubbles in
the VOC samples. If bubbles are present, discard and resample.

Wipe the outside of the sample containers clean with a Kimwipe or clean paper towel.
Place sample container(s), if possible. in individual zip-top plastic bags, and seal the bags.
Immediately pack all samples into a chilled cooler.

Method for Deep Surface Water Sample Collection Using a Peristaltic Pump

The follbwing steps must be followed when collecting deep surface water samples using a peristaltic

pump:

1.

[ 8]

(V8 ]

Install clean medical-grade silicon or Teflon tubing on the pump head. Leave sufficient tubing
on the discharge side for convenient dispensing of liquid directly into sample containers.

Select the appropriate length of Teflon intake tubing necessary to reach the specified sampling
depth. Attach the intake sampling tube to the intake pump tube.

Lower the intake tube into the surface water at the specified sampling location to the specified
depth, making sure the end of the intake tube does not touch underlying sediments.

Start the pump and allow at least three tubing volumes of liquid to flow through and rinse the
system before collecting any samples. Do not immediately dispense the purged liquid back to the
surface water body. Instead. collect the purged liquid and return it to the source after sample
collection is complete.

Fill the specified number of sample containers directly from the discharge line. Filter samples if
required by the site-specific plan. While filling, allow the liquid to flow gently down the inside
of the sample bottle to minimize urbulence. For VOC samples, fill prepreserved VOA vials and
allow a meniscus to form above the top of the container before capping. It is recommended that
the amount of preservative be predetermined on a separate aliquot of sample that is subsequently
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discarded. Check VOA vials to ensure that there are no air bubbles. Add appropriate
preservatives to the other samples and check pH.

NOTE: Use a separate container when field testing pH, conductivity, temperature. etc. Do not
insert pH paper or probe directly into sample container.

6. Cap the sample container(s). Wipe the outside of sample containers clean with a Kimwipe or
clean paper towel.

7. Place sample container(s) in individual zip-top plastic bags and seal the bags.
8. Immediately pack all samples into a chilled cooler.
9. Drain the pump system; rinse it with deionized water, and wipe it dry. Replace all tubing with

new tubing before sampling at another sampling location. Place all used tubing in plastic bags
to be discarded or decontaminated according to the site-specific plans.

5.4  Sediment/Sludge Sample Collection from Shallow Waters

5.4.1 Method for Collecting Samples for Volatile Organic Analysis

The following steps must be followed when collecting shallow water sediment/sludge VOC samples:
1. Use a decontaminated stainless steel or Teflon, long-handled scoop, corer, push tube, or dredge

to collect the entire sample in one grab. If wading is necessary, approach the sample location
from downstream and do not enter the actual sample area.

2. Retrieve the sampling device. and slowly decant off any liquid phase.
3. Immediately fill the specified sample container(s) with the solid. Use a clean stainless steel or
Teflon spoon or spatula to completely fill the container(s), ensuring no head space.
NOTE: Samples to be analyzed for VOC or other compounds degraded by aeration should be taken
as grab samples. Do not homogenize or composite these samples.
4. Once each container is filled. close the container with the Teflon-lined cap. Wipe the outside of

the container clean with a Kimwipe or clean paper towel.
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5.

6.

Place the sample container(s) in individual zip-top plastic bags, and seal the bags.

Immediately pack all samples into a chilled cooler.

5.4.2 Method for Collecting Samples for Nonvolatile Organic and Inorganic Analysis

The following steps must be taken when collecting shallow water sediment/sludge samples for analytes
not degraded by aeration:

1.

5.5

Collect sufficient volume to fill specified sample containers using decontaminated stainless steel
or Teflon-lined equipment (scoops, corer, dredge sampler, etc.). If wading is necessary, approach
the sample location from downstream and do not enter the actual sample area.

Retrieve the sampling device with the sample and slowly decant off any liquid phase.

Pool and homogenize samples in a stainless steel, Teflon, or appropriate pan or mixing bowl,
using stainless steel spatula or spoon.

Fill each sample container with the homogenized sample to approximately 75-90% capacity,
filling sample containers for organics analyses first.

Once each container is filled, close the container with a Teflon-lined cap. Wipe the outside of
sample containers clean with a Kimwipe or clean paper towel.

Place the sample container(s) in individual zip-top plastic bags, and seal the bags.
Immediately pack all samples into a chilled cooler.

Subsurface Sediment/Sludge Sample Collection Using a Corer or Auger from Shallow
Waters
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5.5.1 Maethod for Collecting Samples for Volatile Organic Analysis Using an Unlined Corer (also
applies to augers)

The following steps must be taken when collecting subsurface sediment/sludge VOC samples that
underlie shallow water:

1. At the specified sampling location. force or drive the corer to the specified depth.
2. Twist and withdraw the corer in a smooth motion.
3. Retrieve the sampling device; remove the corer nosepiece (if possible) and extrude the sample into

the specified sampling container(s). Use a clean stainless steel or Teflon spoon or spatula to
completely fill the container(s), ensuring no headspace.

4, Once each contatiner is filled, close the container with the Teflon-lined cap. Wipe the outside of
the sample container clean with a Kimwipe or clean paper towel.

5. Place the sample container(s) in individual zip-top plastic bags, and seal the bags.
6. Immediately pack all samples into a chilled cooler.
5.5.2 Method for Collecting Samples for Volatile Organic Analysis Using a Lined Corer

The following steps must be followed when collecting shallow water subsurface sediment/sludge VOC
samples that underlie shallow water:

1. Install decontaminated liner(s) in the corer barrel.

2. At the specified sampling location. force or drive the corer to the specified depth.

3. Twist and withdraw the corer in a smooth motion.

4. Retrieve the sampling device; remove the corer nosepiece (if possible) and remove the liner(s);

cap the liner(s) and seal the caps with Teflon tape.

5. Wipe the outside of the liner clean with a Kimwipe or clean paper towel. Label the top and bottom
ends of the liner(s).
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6.

7.

Place capped and sealed liners in individual zip-top plastic bags, and seal the bags.

Immediately pack all samples into a chilled cooler.

5.5.3 Method for Collecting Samples for Nonvolatile Organic and Inorganic Analysis Using a

Corer (also applies to augers)

The following steps must be followed when collecting subsurface sediment/sludge samples that underlie
shallow water for analytes not degraded by aeration:

1.

2.

5.6

At the specified sampling location, force or drive the corer to the specified depth.
Twist and withdraw the corer in a smooth motion.

Retrieve the sampling device. Remove the corer nosepiece (if possible) and extrude the sample

into a stainless steel or Teflon-lined pan or bowl. Collect sufficient sample volume to fill all
containers.

Use a stainless steel or Teflon spoon or spatula to homogenize and then divide the sample material
into the appropriate number of sample containers.

Fill each container to approximately 75-90% capacity, filling containers for organics analyses first.
Close the container with a Teflon-lined cap. Wipe the outside of sample containers clean with a
Kimwipe or clean paper towel.

Place the sample container(s) in individual zip-top plastic bags, and seal the bags.
Immediately pack all samples into a chilled cooler.

Sediment/Sludge Sample Collection Using a Dredge from Deep Waters
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5.6.1 Method for Collecting Samples for Volatile Organic Analysis

7.

8.

Attach a clean piece of a 1/2- to 3/4-inch braided nylon line or Teflon-coated wire rope to the top
of the sampler. The line must be of sufficient length to reach the sediment or sludge and have
enough slack to release the mechanism. Mark the distance to the bottom on the line.

Attach the free end of the sampling line to a fixed support to prevent loss of the sampler.

At the specified sampling location. open the sampler jaws and slowly lower the sampier until
contact with the bottom (sediment/sludge) is felt.

Release tension on the line: allow sufficient slack for the mechanism (latch) to release. Slowly
raise the sampler.

Once the sampler is above the water surface, place the sampler in a stainless steel or Teflon-lined
tray or pan. Open the sampler. Immediately collect the sample for VOC analysis, using a
stainless steel or Teflon spoon or spatula. Fill each container to the top to minimize head space.
Once each container is filled. close the container with the Teflon-lined cap. Wipe the outside of
sample containers clean with a Kimwipe or clean paper towel. Affix a sample tag with the sample

information.

Place the sample container(s) in individual zip-top plastic bags, and seal the bags.

Immediately pack all samples into a chilled cooler.

5.6.2 Method for Collecting Samples for Nonvolatile Organic and Inorganic Compounds

The following steps must be followed when collecting deep water sediment/sludge samples for analytes
not degraded by aeration:

1.

Attach a clean piece of 1/2- to 3/4-inch braided nylon line or Teflon-coated wire rope to the top
of the sampler. The line must be of sufficient length to reach sediment or sludge and have enough
slack to release the mechanism. Mark the distance to the bottom on the line.
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1.0 OBJECTIVE

Due 10 the evidentiary nature of samples collected during environmental investigations. possession
must be traceable from the time the samples are collected until their derived data are introduced as
evidence in legal proceedings. To maintain and document sample possession. sample custody
procedures are followed. All paperwork associated with the sample custody procedures will be
retained in CDM Federal Programs Corporation (CDM Federal) files unless the client requests that
it be transferred to them for use in legal proceedings or at the completion of the contract.

2.0 BACKGROUND
2.1 Definitions

Sampie - A matenal to be analyzed that is contained in single or multiple containers representing a
unique sample identification number.

Sample Custody - A sample is under custody if:

It is in your possession.

It is in your view, after being in your possession.
It was in your possession and you locked it up.
It 1s in a designated secure area.

4 LI 19 »—

Chain-of-Custody Record - Form used to document the transfer of custody of samples from one
individual to another.

Custody Seal - A custody seal is a tape-like seal that is part of the chain-of-custody process and is
used to detect tampering with samples after they have been packed for shipping.

L — |
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Sample Label - Adhesive label placed on sample containers to designate a sample identification
number and other sampling information.

Sample Tag - Tag attached with string to a sample container to designate a sample identification
number and other sampling information. Tags may be used when it is difficult to physically place
adhesive labels on the container (e.g., in the case of small air sampling tubes).

3.0 RESPONSIBILITIES

Sampler - The sampler is personally responsible for the care and custody of the samples collected
until they are properly transferred or dispatched.

Field Team Leader - The Field Team Leader is responsible for ensuring that strict chain-of-custody
procedures are maintained during all sampling events. The Field Team Leader is also responsible
for coordinating with the subcontractor laboratory to ensure that adequate information is recorded on
custody records.

4.0 REQUIRED SUPPLIES

Chain-of-Custody Records (applicable CDM Federal forms)
Custody seals

Sample labels or tags

Clear Tape

5.0 PROCEDURES

3.1 Chain-of-Custody Record

This procedure establishes a method for maintaining custody of samples through use of a
Chain-of-Custody Record. This procedure will be followed for all samples collected or split samples
accepted.

CDM FEDERAL PROGRAMS CORPORATION Technxcal Sandard Operaung Procedures




SAMPLE CUSTODY Revision: 1

SOP 1-2

Date: June 30. 1994
Page 3 of 8

Field Custody

1.

tJ

Transfer of Custody and Shipment

1.

3.

[ The oniginal record will accompany the shipment, and the copies will be retained by the Field

Collect only the number of samples needed to represent the media being sampled. To the
extent possible, determine the quantity and types of samples and sample locations prior to the
actual fieldwork. As few people as possible should handle samples.

The field sampler is personally responsible for the care and custody of the samples collected
until they are properly transferred or dispatched.

Sample labels or tags shall be compieted for each sample. using waterproof ink.

The Field Team Leader determines whether proper custody procedures were followed during
the fieldwork and decides if additional samples are required.

Samples are accompanied by a Chain-of-Custody Record (see Figure 1 for example of
Chain-of-Custody Record). When transferring the possession of samples. the individuals
relinquishing and receiving will sign, date, and note the time on the record. This record
documents sample custody transfer from the sampler. often through another person. to the
analvst in the approprnate laboratory.

. The date/time will be the same for both signatures when custody is transferred directly
to another person. When samples are shipped via common carrier (e.g., Federal
Express), the date/time will not be the same for both signatures. Common carriers are
not required to sign the form.

. In all cases. it must be readily apparent that the person who received custody is the
same person who relinquished custody to the next custodian. h

. If samples are left unattended or a person refuses to sign, this must be documented and
explained on the Chain-of-Custody Record.

Samples will be packaged properly for shipment and dispatched to the appropriate laboratory
for analysis. with a separate custody record accompanying each shipment.

All shipments will be accompanied by the Chain-of-Custody Record identifying its contents.
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1.

-~

Procedure for Completing CDM Federal Chain-of-Custody Record (Refer to Figure 1.)

Team Leader and if applicable. distributed to the appropriate sample coordinators. Freight
bills will also be retained by the Field Team Leader as part of the permanent documentation.

(Refer to Figure 1)

Record project number.

Record Field Team Leader for the project.

Record the name and address of the laboratory to which samples are being shipped.
Record the record number and total number of records being shipped for the day.
Enter the project name/location or code number.

Record overnight courier’s airbill number.

Note samplie type (matrix) and reference number. Include reference number on the Chain-of-
Custody Record. box #9.

Record sample identification number.

Enter the reference number from box #7.

Enter date of sample collection.

Enter time of sample collection in military time.

Enter an X in appropriate box for sample designation - composite or grab.

Samplers must enter their initials next to the samples they collected.

List parameters for analysis and the number of containers submitted for each analysis.

Enter MS/MSD (matrix spike/matrix spike duplicate) if sample is for laboratory quality
control. or other remarks (e.g. sample depth).

. 0]
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Figure 1
EXAMPLE CDM Federal Chain-of-Custody Record

L e

BRS CHAIN OF CUSTODY

oM mchums CORPORATION e » RECORD

91 | FEELD TEAM LEADER ) | RECORD oF e

ARBAL NO.

NOTE: If requested by the client, different Chain-of-Custody records mbay be used. Copies of
the template for this record may be obtained from the Fairfax Graphics Department.
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16.  Record the type of the preservative added by reference number and sample pH. Use the
remarks column if no space is dedicated to preservative.

17. Al samplers must sign in the space provided.

18.  The originator checks information entered in items 1 through 17 and then signs the top left
"Relinquished by" box, prints his/her name, and enters the current date and time (military).

. Upon completion of the custody record form, the top two copies (usually white and
yellow) shall be sent with the sampies to the laboratory; the bottom copy (usually pink)
is retained for the project files. Additional copies will be retained for the project file
or distributed as required to the appropriate sample coordinators.

19.  The laboratory sample custodian receiving the samples checks the sample label information
against the custody record form. He or she also checks sample condition and notes anything
unusual under "Remarks" on the custody record form. The laboratory custodian receiving
custody signs in the adjacent "Received by" box and keeps the pink copy. The white copy
is returned to CDM Federal.

5.2 Sample Labels and Tags
Sample labels or tags will be utilized for all samples collected or accepted for CDM Federal projects.

l. Place adhesive labels directly on the sampie containers. Place clear tape over the label to
protect from moisture.

tJ

Sample tags will be securely attached to the sample bottle. On 80 oz. amber botties, the tag
string may be looped through the ring style handle and tied. On all other containers, it is
recommended that the string be looped around the neck of the bottle. then twisted and
relooped around the neck until the slack in the string is removed.

3. One label or tag will be completed for each sample container collected. Each label or tag will
be compieted as follows (see Figure 2 for example of sample tag); labels are completed with
the equivalent information:

Record the Project Code (i.e., project or task number).

Enter the Station Number if applicable.

Record the date to indicate the month, day, and year of sample collection.
Enter the time (military) of sample collection.
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Figure 2
EXAMPLE Sampie Tag

I * PO 19R2401-217

Pressarvative:
YesT No(OD
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=

ANALYSES
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Solkis  (TSB) (TDS) (SS)

COD. TOC. Nutnents

Time
Samplers (Signalures)

MonttvDay/Year

s
i

Staton | ocaticn

0 Lab Sampie No.

Project Code |
-—
&

NOTE: Equivalent sample labels or tags may be used.
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i Place a check to indicate composite or grab sample.
i Record the sample location.
i Samplers must sign in the space provided.
i Place a check next to "yes" or "no" to indicate if a preservative was added.
i Under "analyses," place a check next to the parameters for which the sample is to be

analyzed. If the desired analysis is not listed, write it in the empty slot. Note: Do
not write in the box for "laboratory sample number."
i Under "remarks," add additional, relevant information.

(7]

.3 Custody Seals

Custody seals must be placed on the shipping containers prior to shipment. The seal should be signed
and dated by a field team member.

Custody seals may also be placed on individual sample bottles. Check with the client or refer to EPA
regional guidelines for direction.

5.4  Sample Shipping

CDM Federal's Standard Operating Procedure 2-5: Packaging and Shipping of Environmental
Samples establishes a uniform method for packaging and shipping low-level environmental sampies.

6.0 RESTRICTIONS/LIMITATIONS
For EPA Contract Laboratory Program (CLP) sampling events, combined chain-of-custody/traffic

report forms or other EPA-specific records may be utilized. Refer to regional guidelines for
completing these forms.

7.0 REFERENCES

U.S. Environmental Protection Agency, A Compendium of Superfund Field Operarions Methods,
EPA/540/P-87/001, December 1987.

U.S. Environmental Protection Agency, Samplers Guide to the Contract Laboratory Program,
EPA/540/P-90/006. December 1990.
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1.0 OBJECTIVE

SignaturefDate

The objective of this standard operating procedure (SOP) is to define the techniques and the
requirements for collecting surface soil samples.

2.0 BACKGROUND

2.1 Definitions

Surface Soil - The soil that exists down from the surface approximately one foot (30 centimeters).
Depending on application, the soil interval to be sampled will vary.

Grab Sample - A discrete portion or aliquot taken from a specific location at a given point in time.

Composite - Two or more subsamples taken from a specific media and site at a specific point in time.
The subsamples are collected and mixed. then a single average sample is taken from the mixture.

Spoon/Scoop - A small stainless steel or Teflon utensil approximately 6 inches in length with a stem-
like handle.

Trowel - A small stainless steel or Teflon shovel approximately 6 to 8 inches in length with a slight
(approximately 140°) curve across. The trowel has a stem-like handle (for hand operation). Samples

are collected with a spooning action.

2.2 Discussion

Surface soil samples are collected to determine the type(s) and level(s) of contamination and are often
important to nisk assessment. These samples may be collected as part of an investigative plan, site-
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specific sampling plan, and/or as a screen for "hot spots.” which may require more extensive sampling.
Sediment(s) and sludge(s) that have been exposed by evaporation. stream rerouting, or any other means
are collected by the same methods as those for surface soil(s). Typically, the top 1 to 2 centimeters (cm)
of material, including vegetation. are carefully removed before collection of the sample.

Surface soil and exposed sediment or sludge are collected using stainless steel and/or Teflon-lined
trowels or scoops.

2.3 Associated Procedures
e CDM Federal SOP 1-2, Sample Custody
¢ CDM Federal SOP 2-5, Packaging and Shipping of Environmental Samples
e CDM Federal SOP 4-1, Field Logbook Content and Control

e CDM Federal SOP 4-5, Field Equipment Decontamination at Nonradioactive Sites

3.0 RESPONSIBILITIES

Site Manager - The Site Manager is responsible for ensuring that sampling efforts are conducted in
accordance with this procedure and any other SOPs pertaining to specific media sampling.

Field Team Leader - The Field Team Leader is responsible for ensuring that field personnel collect
surface soil samples in accordance with this and other relevant procedures.

4.0 REQUIRED EQUIPMENT

e Insulated cooler and waterproof sealing tape

Ice bags or "blue ice"

Latex or appropriate gloves

Plastic zip-top bags

Personal protective clothing and equipment

Stainless steel and/or Teflon-lined spatulas and pans, trays, or bowls

Stainless steel and/or Teflon-lined trowels or spoons (or equipment as specified in the site-
specific plans)
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Plastic sheeting

5.0 PROCEDURES

5.1

Preparation

The following steps must be followed when preparing for sample collection:

1.

Don the appropriate personal protective clothing as dictated by the site-specific health and safety
plan.

The collection points shall be stated. located on a site map, and referenced in the field logbook.
Processes for verifying depth of sampling must be specified in the site-specific plans.

Place clean plastic sheeting on a flat. level surface near the sampling area. if possible. and place
equipment to be used on the plastic: place the insulated cooler(s) on separate plastic sheeting.

Cover all equipment and supplies with clean plastic sheeting when not in use.

A clean. decontaminated trowel. scoop. or spoon will be used for each sample collected. Other
equipment may be used (e.g.. shovels) if constructed of stainless steel.

5.2 Collection

The following general steps must be followed when collecting surface soil samples:

1.

tJ

Surface soil samples are normally collected from the least-contaminated to the most-
contaminated areas. Stay outside a specific sampling location until all samples are collected at
that location.

Document the sampling events. recording the information in the designated field logbook.
Document any and all deviations from SOPs in the field logbook and include rationale for
changes. See CDM Federal SOP 4-1.
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6.

1.

2.

Carefully remove stones. vegetation, snow, etc. from the sampling location surtace.

First collect sample portions or aliquots for volatile analyses as well as any other samples that
would be degraded by aeration. Follow with collection of samples for other analyses.

Decontaminate sampling equipment between locations. See CDM Federal SOP 4-5.

5.2.1 Method for Collecting Samples for Volatile Organic Compound (VOC) Analysis

The requirements for collecting grab samples of surface soil for VOCs or other samples degraded by
aeration are as follows:

VOC samples shall be collected with the least disturbance possible.

VOC samples shall be collected as grab samples: however, the method of collection will vary from
site to site, based on data quality objectives and the degree of known or suspected contamination.

Label the sample containers with the appropriate information. Secure the label. covering it with a
piece of clear tape.

Use a clean stainless steel or Teflon-lined trowel or spoon (or tube) to collect sufficient material in
one grab, over the required sampling interval. to fill the sample containers.

With the aid of a clean stainless steel spatula. quickly fill the sample containers directly from the
sampling device, removing stones. twigs. grass. etc.. from the sample. Fill the containers as full and
compact as possible to minimize headspace.

Immediately secure the Teflon-lined caps on the sample container.

Wipe the containers clean with a clean Kimwipe or paper towel.

Place the containers in individual zip-top plastic bag(s) and seal the bag(s).

Pack all samples as required. Include properly completed documentation, and affix signed and dated
custody seals to the cooler lid.
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5.2.2 Field Sampling/Preservation Methods

The following four sections contain SW 846 methods for sampling and field preservation. These methods
include EN CORE™ Sampler Method for low level detection limits, EN CORE™ Sampler Method for
high level/detection limits/screening, Acid preservation, and Methanol preservation. These methods may
be used if required by the EPA Region, client, or governing sample plan. These methods are very detailed
and contain equipment requirements at the beginning of each section.

Note: Some variations from these methods may be required depending on the contracted analytical
laboratory, such as sample volume.

5.2.2.1 EN CORE™SAMPLER COLLECTION FOR LOW LEVEL ANALYSES (21 UG/KG)

EN CORE™Sampling Equipment Requirements

The following equipment is required for low level analysis:

Two 5g samplers.

One 25g sampler or one 5g sampler for screening and or high level analysis. (The sampler
size used will be dependent on who is doing the sampling and who is doing the laboratory
analysis).

One dry weight cup.

One T-handle.

Paper toweling.

EN CORE™ Sampling Steps for Low Level Analysis

1. Remove sampler and cap from package and attach T-handle to sampler body.

2. Quickly push the sampler into a freshly exposed surface of soil until the sampler is full.

(OS]

Use paper toweling to quickly wipe the sampler head so that the cap can be tightly attached.
4. Push cap on with a twisting motion to attach cap.
5. Fill out label and attach to sampler.

6. Repeat procedure for the other two samplers.
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7.
8.
Ship sample containers with plenty of ice to the laboratory within 40 hours of collection.

5.2.2.2 ACID PRESERVATION SAMPLING FOR LOW LEVEL ANALYSES (=1 UG/KG)

Acid Preservation Sampling Equipment Requirements

The following equipment and supplies are required for field Acid preservation:

Testing Effervescing Capacity of Soils

Soils must be tested with acid to determine the amount of effervescing that will occur when preserved
with acid. Effervescing will drive off VOCs as well as create a very high pressure in a sealed vial which
could explode. The following steps will provide information on the effervescing capacity of the soil.

1.

2.

SURFACE SOIL SAMPLING Revision: 3
Date: February 18. 1999
Page 6 of 13
Collect dry weight sample.
Store samplers at 4 degrees Celsius.

One 40mL VOA vial with acid preservation (for field testing of soil pH). Two pre-weighed 40mL
VOA vials with acid preservative and stir bar (for lab analysis)

Two pre-weighed 40mL VOA vials with water and stir bar (in case samples effervesces).
One pre-weighed jar that contains methanol or a pre-weighed empty jar accompanied with a
pre-weighed vial that contains methanol (for screening sample and/or high level analysis).
One dry weight cup.

One 20z jar with acid preservative (in case additional acid is needed due to high

soil pH).

One scoop capable to deliver about one gram of solid sodium bisulfate.

pH paper.

Weighing balance that weighs to 0.01 g (with an accuracy of +0.1g).

Set of balance weights used in daily balance calibration.

Gloves for working with pre-weighed sample vials.

Paper toweling.

Sodium bisulfate acid (NaHS0,) acid.

A cutoff plastic syringe or other coring device to deliver 5 g or 25g of soil.

Place~5g of soil into a vial that contains acid preservative and no stir bar.

Do not cap this vial as it may EXPLODE upon interaction with the soil.
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3. Observe the sample for gas evolution (due to carbonates in the soil).

4. If vigorous or sustained gas evolution occurs; then acid preservation is not acceptable to preserve
the sample.

* In this case the samples need to be collected in the VOA vials with only water and a
stir bar. The vials with acid preservative CANNOT be used.

5. If a small amount or no gas evolution occurs: then acid preservation is acceptable to preserve
the sample. Keep this testing vial for use in the buffering testing detailed below.

¢ In this case the samples need to be collected in the VOA vials with the acid preservative
and a stir bar.

Testing Buffering Capacity of Soils

The soils must be tested to determine the quantity of acid that is required to reach a less than 2 pH
reading. The following steps will assist in determining this quantity.

1. If acid preservation is acceptable for sampling soils then the sample vial that was used in the
effervescing testing can be used here for the buffering testing.

1o

Cap the vial that contains 5g of soil, acid preservative and no stir bar from step 1 in the
effervescing testing.

3. Shake the vial gently to attempt to make a homogenous solution.

4. When done, open the vial and check the pH of the acid solution with the pH paper.

+ If the pH paper reads below 2 then the sampling can be done in the two pre-weighed 40mL
VOA trials with the acid preservative and stir bar. Since the pH was below 2, it is not

necessary to add additional acid to the vials.

« If the pH paper reads above 2, then additional acid needs to be added to the sample vial.

5. Use the jar with the solid sodium bisulfate acid and add another one gram of acid to the sample.
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6. Cap the vial and shake thoroughly again.
7. When done, open the vial and check the pH of the acid solution with a new piece of paper.

« If the pH paper reads below 2 then the sampling can be done in the two pre-weighed 40mL
VOA trials with the acid preservative and stir bar and one extra gram of acid.

» Make a note of the extra gram of acid needed so the same amount of extra acid can be added
to the vials the-lab will analyze.

« If the pH paper reads above 2, then add another gram of acid and repeat this procedure one
more time.

Now that the soil chemistry has been determined the actual sampling can occur. The procedure stated
below assumes the correct vials are used based on the guidance discussed.

Sample Preservation Steps
1. Wear gloves during all handling of pre-weighed vials.

2. Quickly collect a 5g sample using a cut off plastic syringe or other coring device designed
to deliver 5g of soil from a freshly exposed surface of soil.

3. Carefully wipe exterior of sample collection device with clean paper toweling.

4. Quickly transfer to the appropriate VOA trial. extruding with caution so that the solution
does not splash out of the vial.

5. Add more acid if necessary (this is based on the buffering testing discussed in the previous
section).

6. Use the paper toweling and quickly remove any soil off the vial threads.
7. Cap vial and weigh the jar to the nearest 0.01 g.
8. Record exact weight on sample label.

9. Repeat sampling procedure for the duplicate VOA vial.
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10. Weigh the vial with methanol preservative in it to the nearest 0.01g. If the weight of the vial with
methanol varies by more than 0.01g from the original weight recorded on the vial-discard the vial.
If the weight is within tolerance it can be used for soil preservation below.

11. Take the empty jar or the jar that contains the methanol preservative.

12. Quickly collect a 25g or 5g sample using a cut off plastic syringe or other coring device designed
to deliver 25g or 5g of soil from a freshly exposed surface of soil. The 25g or 5g size is dependent
on who is doing the sampling and who is doing the laboratory analysis.

13. Carefully wipe the exterior of the collection device with clean paper toweling.

14. Quickly transfer the soil to an empty jar or a jar that contains methanol. If extruding into a
jar that contains methanol be careful not to splash the methanol outside of the vial. Again, the
type of jar received is dependent on who is doing the laboratory analysis.

15. If the jar used to collect the soil plug was empty before the soil was added, immediately
preserve with the methanol provided-using only one vial of methanol preservative per sample
jar.

16. Use the paper toweling and remove any soil off of the vial threads and cap the jar.

17. Weigh the jar with the soil in it to the nearest 0.01g and record the weight on the sample label.

18. Collect dry weight sample-fill container.

19. Store samples at 4 degrees Celsius.

20. Ship sample containers with plenty of ice and per Department of Transportation (DOT)
regulations (CORROSIVE. FLAMMABLE LIQUID. POISON) to the laboratory.

5.2.2.3 EN CORE SAMPLER COLLECTION FOR HIGH LEVEL ANALYSES (2200 UG/KG)

EN CORE™ Sampling Equipment Requirements

The following equipment is required for high level analysis:
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e One 25g sampler or one 5g sampler (The sampler size used will be dependent on who is
doing the sampling and who is doing the laboratory analysis).

e One dry weight cup.
One T-handle.

e Paper toweling.

EN CORE™Sampling Steps for High Level Analvsis

1. Remove sample and cap from package and attach T-handle to sampler body.

2. Quickly push the sampler into a freshly exposed surface of soil until the sampler 1s full.

3. Use paper toweling to quickly wipe the sampler head so that the cap can be tightly attached.
4. Push cap on with a twisting motion to attach cap.

5. Fill out label and attached to sampler.

6. Collect dry weight sample.

7. Store samplers at 4 degrees Celsius.

8. Ship sample containers with plenty of ice to the laboratory within 40 hours of collection.

5.2.2.4 METHANOL PRESERVATION SAMPLING FOR HIGH LEVEL ANALYSES
(=200 UG/KG)

Methanol Preservation Sampling Equipment Requirements

*  One pre-weighed jar that contains methanol or a pre-weighed empty jar accompanied with a
pre-weighed vial that contains methano! (laboratory grade).

e One dry weight cup.

. Weighing balance that accurately weighs to 0.01g (with accuracy of +0.1g).

*  Set of balance weights used in daily balance calibration.

»  Latex gloves.

. Paper towel.
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Cutoff plastic syringe or other coring device to deliver 5g or 25g of soil.

Sampling Preservation Steps

1.

2.

10.

11.

12.

Wear gloves during all handling of pre-weighed vials.

Weigh the vial with methanol preservative in it to the nearest 0.01g. If the weight of the vial
with methanol varies by more than 0.01g from the original weight recorded on the vial-
discard the vial. If the weight is within tolerance it can be used for soil preservation/collection
below.

Take the empty jar or the jar that contains the methanol preservative.

Quickly collect a 25g or 5g sample using a cut off plastic syringe or other coring device
designed to deliver 25g or 5g of soil from a freshly exposed surface of soil. The 25¢g or 5g
size used is dependent on who is doing the sampling and who is doing the laboratory analysis.
Carefully wipe the exterior of the collection device with clean paper toweling.

Quickly transfer the soil to an empty jar or a jar that contains methanol. If extruding into a
jar that contains methanol be careful not to splash the methanol outside of the vial. Again. the
type of jar used is dependent on who is doing the laboratory analysis.

If the jar used to collect the soil plug was empty before the soil was added. immediately
preserve with the methanol provided-using only one vial of methanol preservative per sample
jar.

Using the paper toweling-remove any soil off of the vial threads and cap the jar.

Weigh the jar with the soil in it to the nearest 0.01g and record the weight on the sample label.
Collect dry weight sample-fill container.

Store samples at 4 degrees Celsius.

Ship sample containers with plenty of ice and per DOT regulations (CORROSIVE.
FLAMMABLE LIQUID. POISON) to the laboratory.
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5.2.3

Method for Collecting Samples for Nonvolatile Organic or Inorganic Compound Analysis

The requirements for collecting samples of surface soil for nonvolatile organic or inorganic analyses are
as follows:

1.

10.

Label each sample container with the appropriate information. Secure the label by covering it
with a piece of clear tape.

Use a decontaminated stainless steel or Teflon-lined trowel or spoon to obtain sufficient sample
from the required interval and subsampling points, if necessary, to fill the specified sample

containers.

Empty the contents of each fill of the sampling device directly into a clean stainless steel or
Teflon-lined tray or bowl.

Homogenize the sample by mixing with a spoon, spatula, or trowel.

Use the spoon, spatula, or trowel to distribute the uniform mixture into the labeled sample
containers. Fill organic sample containers first, then inorganics.

Secure the appropriate cap on each container immediately after filling it.
Wipe the sample containers clean with a clean Kimwipe or paper towel.
Place sample containers in individual zip-top plastic bags and seal the bags.

Pack all samples as required. Include properly completed documentation, and affix custody
seals to the cooler lid.

Decontaminate éampling equipment according to CDM Federal SOP 4-5.
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6.0 RESTRICTIONS/LIMITATIONS

When grab sampling for VOC analysis or for analysis of any other compound(s) that may be degraded
by aeration, it is necessary to minimize sample disturbance and, hence, analyze loss. The
representativeness of this sample, however, is difficult to determine because the collected sample
represents a single point, is not homogenized, and has been disturbed.

7.0 REFERENCES

U.S. Department of Energy, Hazardous Waste Remedial Actions Program, Quality Control Requirements
For Field Methods, DOE/HWP-69/R1, July 1990 or current revision.

U.S. Department of Energy, Hazardous Waste Remedial Actions Program, Standard Operating
Procedures For Site Characterizations, DOE/HWP-100, July 1990 or current revision.

U.S. Environmental Protection Agency, 4 Compendium of Superfund Field Operations Methods,
EPA/540/P-87/001, December 1987 or current revision.

U.S. Environmental Protection Agency, Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods (SW-846), Third Edition. November 1986, (as amended by Update III, June 1997). Method
5035: Closed-System Purge-and-Trap and Extraction for Volatile Organics in Soil and Waste Samples.
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1.0 OBJECTIVE

The objective of this standard operating procedure (SOP) is to define the techniques and requirements
for coliecting soil samples from the unconsolidated zone. Techniques include use of hand augers,
Shelby tubes, and split-spoon samplers.

2.0 BACKGROUND
2.1 Definitions
Unconsolidated Zone - The layer of soil above bedrock that exists in a relatively loose state.

Hand Auger - A stainless steel cylinder (bucket) approximately 3 to 4 inches in diameter and one foot in
length, open at both ends with the bottom edge designed to twist into the soil and cut out a soil core. The
bucket collects the soil sample. The auger has a T-shaped handle (for hand operation) attached to the top
of the bucket by extendable stainless steel rod(s).

Shelbv Tube - A cylindrical sampling device, generally made of steel, which is driven into the
subsurface soil through the hollow-stem auger. The tube, once retrieved, may be capped and the
undisturbed soil sample extruded in the laboratory prior to analysis.

Split-Spoon - A cylindrical sampling device, generally made of carbon steel, which fits into a hollow
stem auger. The spoon is hinged lengthwise, which allows the sample to be retrieved by opening
("splitting™) the spoon.

Subsurface Soil - The soil which exists deeper than approximately one foot (30 centimeters) from the
surface, but above bedrock or any other consolidated material.

Grab Sample - A discrete portion or aliquot taken from a specific location at a given point in time.
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Liner - A cylindrical sampling device, generally made of brass, stainless steel, or Teflon, that is placed
inside a split-spoon or hand auger bucket to collect undisturbed samples.

Composite Sample - Two or more subsamples taken from a specific media and site at a specific point in
time. The subsamples are collected and mixed, then a single average sampie is taken from the mixture.

Auger Flight - A steel section length attached to an auger to extend the auger as coring depth increases.
2.2 Discussion

Shallow subsurface soil samples (to depths between 6 inches and 10 feet) may be collected using hand
augers. However, soil samples collected with a hand auger are commonly of poorer quality than those
collected by split-spoon or Shelby tube samplers since the soil sample is disturbed in the augering
process. Split-spoon and Shelby tube liners may be used to prevent loss of volatile organic compounds
(VOCs). The size and construction material of sampling devices should be selected based on project and
analytical objectives and defined in site-specific plans.

2.3 Associated Procedures

e CDM Federal SOP 1-2, Sample Custody

e CDM Federal SOP 2-5, Packaging and Shipping of Environmental Samples

e CDM Federal SOP 3-5, Lithologic Logging

e (DM Federal SOP 4-5, Field Equipment Decontamination at Nonradioactive Sites

3.0 RESPONSIBILITIES

Site Manager - The Site Manager is responsible for ensuring that field personnel are trained in the use
of this procedure and the required equipment, and for ensuring that subsurface soil samples are collected
in accordance with this procedure and any other SOPs pertaining to specific media sampling.

Field Team Leader - The Field Team Leader is responsible for ensuring that field personnel collect
subsurface soil samples in accordance with this SOP and other relevant procedures.
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4.0 REQUIRED EQUIPMENT

4.1 General

Site-specific plans

Field logbook

Indelible black ink pens and markers

Labels and appropriate forms/documentation for sample shipment
Clear, waterproof tape

Appropnate sample containers

Insulated cooler(s) and waterproof sealing tape

Ice bags or "blue ice"

Latex or appropriate gloves

Plastic zip-top bags

Personal protective clothing and equipment

Stainless steel and/or Teflon-lined spatulas and pans, trays, or bowls
Plastic sheeting

Additional equipment is discussed in Section 5.2.2 VOC Field Sampling/Preservation Methods.

4.2 Manual (Hand) Augering

Hand auger: flighted-, bucket-, or tube-type auger as required by the site-specific plans
Extension rods, as needed
Wrench(es), pliers

4.3 Split-Spoon and Shelby Tube Sampling

Drill nig equipped with a 140-1b drop hammer and sufficient hollow-stem augers to drill to the depths

required by the site-specific plans
Sufficient numbers of split-spoon or Shelby tube samplers so that at least one is always

decontaminated and available for sampling. Three split-spoon or Shelby tube samplers are generally

the minimum necessary. (Shelby tubes are usually used only once.)
Split-spoon liners, as appropriate
Wrench(es), hammer
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5.0 PROCEDURES

5.1 Preparation

l.

6.

Don the appropriate personal protective clothing as dictated by the site-specific health and safety
plan.

The collection points shall be stated, located on a site map, and referenced in the field logbook.
Processes for verifying depth of sampling must be specified in the site-specific plans.
Clear away vegetation and debnis from the surface at the boring location.

Prepare an area next to the sample collection location for laying out cuttings by placing plastic
sheeting on the ground or over a work area.

Set up a decontamination line, if decontamination is required. See CDM Federal SOP 4-5.

5.2 Collection

The following general steps must be followed when collecting all subsurface soil samples:

1.

VOC samples or samples degraded by aeration shall be collected first and with the least disturbance
possible. These samples shall be collected as grab sampies.

Sampling information shall be recorded in the field logbook and on any associated forms. Describe
lithology, according to CDM Federal SOP 3-5, in the field logbook or on the Lithologic Log Form.

Specific sampling devices to be used shall be identified in the site-specific plans and recorded in the
field logbook.

Care must be taken to prevent cross-contamination and misidentification of samples.
Processes for verifying depth of sampling must be specified in the site-specific plans.

Sample bottles for VOC analysis should be filled completely to minimize headspace.
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5.2.1 Manual (Hand) Augering

The following steps must be followed when collecting hand-augered samples:

1.

10.

11.

12.

Auger to the depth required for sampling. Place cuttings on plastic sheeting or as specified in the
site-specific plans. If possible, lay out the cuttings in stratigraphic order.

Throughout the augering, make detailed notes concerning the geologic features of the soil or
sediments in the field logbook.

Cease augering when the top of the specified sampling depth has been reached. If required, remove
the auger from the hole and decontaminate the auger or use a fresh auger. Then obtain the sample.

Collect a grab sample for VOC analyses (or samples that may be degraded by aeration) immediately
and place in sample container. Sample bottles should be filled completely to minimize headspace.

Label the sample container with the appropriate information. Secure the label, covering it with a
piece of clear tape.

Remaining sample should be homogenized for other analyses prior to placing samples in the
approprate containers. Label containers as required.

Wipe containers clean with a clean Kimwipe or paper towel.
Place the containers in zip-top plastic bags and seal the bags. Pack samples in a chilled cooler.
Proceed with further sampling, as required by the site-specific plans.

When all sampling is complete, dispose of cuttings, plastic sheeting, etc., as specified in the site-
specific plans.

Complete the field logbook entry and other appropriate forms, being sure to record all relevant
information before leaving the site.

Properly package all samples for shipment and complete all necessary sample shipment
documentation. Remand custody of samples to the appropriate personnel. See CDM Federal SOPs
1-2 and 2-5 or site-specific plans.
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5.2.2 Field Sampling/Preservation Methods

The following four sections contain SW 846 Methods for sampling and field preservation. These
methods include ENCORE ™ Sampler Method for low level detection limits, ENCORE ™ Sampler
Method for high level limits/screening, Acid preservation, and Methanol preservation. These methods
may be used if required by the EPA Region, client, or govermning sample plan. These methods are very
detailed and contain equipment requirements at the beginning of each section.

Note: Some vanations from these methods may be required depending on the contracted anaiytical
laboratory, such as sample volume.

5.2.2.1 EN CORE™SAMPLER COLLECTION FOR LOW LEVEL ANALYSES 1 UG/KG)

-EN CORE™Sampling Equipment Requirements

The following equipment is required for low level analysis:

e Two Sg samplers.

* One 25g sampler or one 5g sampler for screening and or high level analysis. (The sampler
size used will be dependent on who is doing the sampling and who is doing the laboratory
analysis).

* One dry weight cup.

* One T-handle.

e Paper toweling.

EN CORE™ Sampling Steps for Low Level Analysis

1. Remove sampler and cap from package and attach T-handle to sampler body.

2. Quickly push the sampler into a freshly exposed surface of soil until the sampler is full.

3. Use paper toweling to quickly wipe the sampler head so that the cap can be tightly attached.
4. Push cap on with a twisting motion to attach cap.

5. Fill out label and attach to sampler.
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[«))

. Repeat procedure for the other two samplers.

~J

. Coliect dry weight sample.
8. Store samplers at 4 degrees Celsius.
Ship sample containers with plenty of ice to the laboratory within 40 hours of collection.

5.2.2.2 ACID PRESERVATION SAMPLING FOR LOW LEVEL ANALYSES 1 UG/KG)

Acid Preservation Sampling Equipment Requirements

The following equipment and supplies are required for field Acid preservation:

e One 40mL VOA vial with acid preservation (for field testing of soil pH). Two pre-weighed 40mL
VOA vials with acid preservative and stir bar (for lab analysis)

e Two pre-weighed 40mL VOA vials with water and stir bar (in case sample effervesces).

e One pre-weighed jar that contains methano! or a pre-weighed empry jar accompanied with a pre-
weighed vial that contains methanol (for screening sample and/or high level analysis).

e One dry weight cup.

One 20z jar with acid preservative (in case additional acid is needed due to high

soil pH).

One scoop capable to deliver about one gram of solid sodium bisulfate.

pH paper.

Weighing balance that weighs to 0.01 g (with an accuracy +0.1g).

Set of balance weights used in daily balance calibration.

Gloves for working with pre-weighed sample vials.

Paper toweling.

Sodium bisulfate acid (NaHS0,) acid.

A cutoff plastic syringe or other coring device to deliver 5 g or 25g of soil.

Testing Effervescing Capacitv of Soils
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Soils must be tested with acid to determine the amount of effervescing that will occur when preserved
with acid. Effervescing will drive off VOCs as well as create a very high pressure in a sealed vial which
could explode. The following steps will provide information on the effervescing capacity of the soil.

1. Place~5g of soil into a vial that contains acid preservative and no stir bar.

2. Do not cap this vial as it may EXPLODE upon interaction with the soil.

3. Observe the sample for gas evolution (due to carbonates 1n the soil).

4. If vigorous or sustained gas evolution occurs; then acid preservation is not acceptable to preserve
the sample.

o In this case the samples need to be collected in the VOA vials with only water and a
stir bar. The vials with acid preservative CANNOT be used.

5. If a small amount or no gas evolution occurs: then acid preservation is acceptable to preserve
the sample. Keep this testing vial for use in the buffering testing detailed below.

o In this case the samples need to be collected in the VOA vials with the acid preservative
and a stir bar.

Testing Buffering Capacity of Soils

The soils must be tested to determine the quantity of acid that is required to reach a less than 2 pH
reading. The following steps will assist in determining this quantity.

1. Ifacid preservation is acceptable for sampling soils then the sample vial that was used in the
effervescing testing can be used here for the buffering testing.

2. Cap the vial that contains ~5g of soil, acid preservative and no stir bar from step 1 in the
effervescing testing.

3. Shake the vial gently to attempt to make a homogenous solution.

4.  When done, open the vial and check the pH of the acid solution with the pH paper.

CDM FEDERAL PROGRAMS CORPORATION Technical Standard Operating Procedures




SUBSURFACE SOIL SAMPLING SOP: 1-4

Revision: 3
Date: Apnl 6. 1999
Page: 9 of2l

If the pH paper reads below 2 then the sampling can be done in the two pre-weighed 40mL
VOA trials with the acid preservative and stir bar. Since the pH was below 2. it 1s not
necessary to add additional acid to the vials.

If the pH paper reads above 2, then additional acid needs to be added to the sample vial.

Use the jar with the solid sodium bisulfate acid and add another one gram of acid to the sample.
Cap the vial and shake thoroughly again.

When done, open the vial and check the pH of the acid solution with a new piece of paper.

If the pH paper reads below 2 then the sampling can be done in the two pre-weighed 40mL
VOA trials with the acid preservative and stir bar and one extra gram of acid.

Make a note of the extra gram of acid needed so the same amount of extra acid can be added to the
vials the lab will analyze.

If the pH paper reads above 2, then add another gram of acid and repeat this procedure one
more time.

Now that the soil chemistry has been determined the actual sampling can occur. The procedure stated
below assumes the correct vials are used based on the guidance discussed.

Sample Preservation Steps

1.

2.

Wear gloves during all handling of pre-weighed vials.

Quickly collect a 5g sample using a cut off plastic syringe or other coring device designed
to deliver 5g of soil from a freshly exposed surface of soil.

Carefully wipe exterior of sample collection device with clean paper toweling.

Quickly transfer to the appropriate VOA trial, extruding with caution so that the solution
does not splash out of the vial.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Add more acid if necessary (this is based on the buffering testing discussed in the previous section).
Use the paper toweling and quickly remove any soil off the vial threads.

Cap vial and weigh the jar to the nearest 0.01 g.

Record exact weight on sampie label.

Repeat sampling procedure for the duplicate VOA vial.

Weigh the vial with methanol preservative in it to the nearest 0.01g. If the weight of the vial with
methanol varies by more than 0.01g from the original weight recorded on the vial-discard the vial. If
the weight is within tolerance it can be used for soil preservation below.

Take the empty jar or the jar that contains the methanol preservative.

Quickly collect a 25g or 5g sample using a cut off plastic syringe or other coring device designed to
deliver 25g or 5g of soil from a freshly exposed surface of soil. The 25g or 5g size is dependent on
who is doing the sampling and who is doing the laboratory analysis.

Carefully wipe the exterior of the collection device with clean paper toweling.

Quickly transfer the soil to an empty jar or a jar that contains methanol. If extruding into a

jar that contains methanol be careful not to splash the methanol outside of the vial. Again, the

type of jar received is dependent on who is doing the laboratory analysis.

If the jar used to collect the soil plug was empty before the soil was added, immediately preserve
with the methanol provided-using only one vial of methanol preservative per sample jar.

Use the paper toweling and remove any soil off of the vial threads and cap the jar.
Weigh the jar with the soil in it to the nearest 0.01g and record the weight on the sample label.
Collect dry weight sample-fill container.

Store samples at 4 degrees Celsius.
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20. Ship sampie containers with plenty of ice and per Department of Transportation (DOT) regulations
(CORROSIVE. FLAMMABLE LIQUID. POISON) to the laboratory.

5.2.2.3 EN CORE™ SAMPLER COLLECTION FOR HIGH LEVEL ANALYSES

(2200 UG/KG)

EN CORE™ Sampling Equipment Requirements

The following equipment is required for high level analysis:

. One 25g sampler or one 5g sampler (The sampler size used will be dependent on who 1s
doing the sampling and who is doing the laboratory analysis).

. One dry weight cup.

. One T-handle.

. Paper toweling.

EN CORE™ Sampling Steps for High Level Analvsis

1. Remove sample and cap from package and attach T-handle to sampier body.

2. Quickly push the sampler into a freshly exposed surface of soil until the sampler is full.

3. Use paper toweling to quickly wipe the sampler head so that the cap can be tightly attached.
4. Push cap on with a twisting motion to attach cap.

5. Fill out label and attached to sampler.

6. Collect dry weight sample.

7. Store samplers at 4 degrees Celsius.

8. Ship sample containers with plenty of ice to the laboratory within 40 hours of collection.
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5.2.2.4 METHANOL PRESERVATION SAMPLING FOR HIGH LEVEL ANALYSES
(=200 UG/KG)

Methanol Preservation Sampling Equipment Requirements

One pre-weighed jar that contains methanol or a pre-weighed empty jar accompanied with a pre-
weighed vial that contains methanol (laboratory grade). :

One dry weight cup.

Weighing balance that accurately weighs to 0.01g (with accuracy of +0.1g).

Set of balance weights used in daily balance calibration.

Latex gloves.

Paper towel.

Cutoff plastic syringe or other coring device to deliver 5g or 25g of soil.

Sampling Preservation Steps

1.

2.

Wear gloves during all handling of pre-weighed vials.

Weigh the vial with methanol preservative in it to the nearest 0.01g. If the weight of the vial with
methanol varies by more than 0.01g from the original weight recorded on the vial-discard the vial.
If the weight is within tolerance it can be used for soil preservation/collection below.

Take the empty jar or the jar that contains the methanol preservative.

Quickly collect a 25g or 5g sample using a cut off plastic syringe or other coring device designed
to deliver 25g or 5g of soil from a freshly exposed surface of soil. The 25g or 5¢g size used is
dependent on who is doing the sampling and who is doing the laboratory analysis.

Carefully wipe the exterior of the collection device with clean paper toweling.

Quickly transfer the soil to an empty jar or a jar that contains methanol. If extruding into a jar that
contains methanol be careful not to spiash the methanol outside of the vial. Again, the type of jar

used 1s dependent on who is doing the laboratory analysis.

If the jar used to collect the soil plug was empty before the soil was added. immediately preserve
with the methanol provided-using only one vial of methanol preservative per sample jar.
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10.

11.

12.

Using the paper toweling-remove any soil off of the vial threads and cap the jar.

Weigh the jar with the soil in it to the nearest 0.01g and record the weight on the sample label.
Collect dry weight sample-fill container.

Store samples at 4 degrees Celsius.

Ship sample containers with plenty of ice and per DOT regulations (CORROSIVE.
FLAMMABLE LIQUID. POISON) to the laboratory.

5.2.3 Method for Collecting Samples for Nonvolatile Organic or Inorganic Compound Analysis

The requirements for collecting samples of surface soil for nonvolatile organic or inorganic analyses are

as follows:

1. Label each sample container with the appropriate information. Secure the label by covering it with
a piece of clear tape.

2. Use a decontaminated stainiess steel or Teflon-lined trowel or spoon to obtain sufficient sample
from the required interval and subsampling points, if necessary, to fill the specified sampie
containers.

3.  Empty the contents of each fill of the sampling device directly into a clean stainless steel or Teflon-
lined tray or bowl.

4. Homogenize the sample by mixing with a spoon, spatula, or trowel.

5. Use the spoon, spatula, or trowel to distribute the uniform mixture into the labeled sample
containers. Fill organic sample containers first, then inorganics.

6.  Secure the appropnate cap on each container immediately after filling it.

7. Wipe the sample containers clean with a clean Kimwipe or paper towel.

8.  Place sample containers in individual zip-top plastic bags and seal the bags.
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9.

10.

Pack all samples as required. Include properly compieted documentation, and affix custody seals
to the cooler lid.

Decontaminate sampling equipment according to CDM Federal SOP 4-5.

5.2.4 Manual (Hand) Augering Using a Tube Sampler With Liner

The following steps must be followed when collecting hand-augered samples using a tube sampler with
liner:

1.

10.

Auger to the depth required for sampling. Place cuttings on the plastic sheeting as specified in the
site-specific plans. If possible, lay out the cuttings in stratigraphic order.

Throughout augering, make detailed notes concerning the geologic features of the soil or sediments
in the field logbook.

Cease augering when the top of the specified sampling depth has been reached. Remove the auger
from the hole and decontaminate.

Prepare a decontaminated tube sampler by installing a decontaminated liner in the auger tube.

Obtain the sample and retrieve the auger. Remove the liner from the tube and immediately cover
ends with Teflon tape and cap the ends of the tube. Seal the caps with waterproof tape.

Label the sealed liners as required in the site-specific plans. Mark the top and bottom of the sample
on the outside of the liner. Indicate boring/well number and depth on outside of liner.

Wipe sealed liners clean with a clean Kimwipe or paper towel.
Place sealed liners in zip-top plastic bags and seal the bags. Pack samples in a chilled cooler.
Proceed with further sampling, as required by the site-specific plans.

When sampling 1s complete, dispose of cuttings, plastic sheeting, etc., as specified in the site
specific plans.
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11.

12.

13.

Decontaminate all equipment according to CDM Federal SOP 4-5.

Complete the field logbook entry and other forms, being sure to record all relevant information
before leaving the site.

Properly package all samples for shipment and complete all necessary sample shipment
documentation. Remand custody of samples to the appropriate personnel. See CDM Federal SOPs
1-2 and 2-5 or site-specific plans.

5.2.5 Split-Spoon Sampling

The following steps must be followed when collecting split-spoon samples:

1.

2.

Remove any pavement and subbase material from an area of twice the bit diameter, if necessary.

The drilling nig will be decontaminated at a separate location prior to drilling, per CDM Federal
SOP 4-5 or the site-specific decontamination procedures.

Attach to the drill rig the hollow-stem auger with the cutting head, plug and center rod(s).
Begin drilling and proceed to the first designated sample depth, adding auger flight(s) as necessary.

Slightly raise the auger flight(s) to disengage the cutting head, and rotate the auger without
advancement to clean cuttings from the bottom of the hole.

Remove the plug and center rods.

Install a decontaminated split spoon on the center rod(s) and insert it into the hollow-stem auger.
Connect the hammer assembly and lightly tap the rods to seat the drive shoe at the top of
undisturbed soil or sediment.

Mark the center rod in 6-inch increments from the top of the auger flight(s).

Drive the spoon using the hammer. Use a full 30-inch drop as specified by the American Society

for Testing and Maternials (ASTM) Method D-1586. Record the number of blows required to drive
the spoon or tube through each 6-inch increment.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

Cease driving when the full length of the spoon has been driven or upon refusal. Refusal occurs
when little (<1 inch) or no progress is made for 50 blows of the hammer.

Pull the spoon or tube free by using upswings of the hammer to loosen the sampler. Pull out the
center rod and spoon or tube.

Unscrew the split-spoon assembly from the center rod and place it on the plastic sheeting.

Remove the drive shoe and head assembly. If necessary, tap the split-spoon assembly with a
hammer to loosen threaded couplings.

With the drive shoe and head assembly off, open (split) the spoon, being careful not to disturb the
sample.

Label sample containers with appropriate information. Secure the label, covering it with a piece of
clear tape.

If VOC analyses are to be conducted on the soil sample, place that sampie in its sample container
immediately after opening the spoon, filling the sample bottle completely. Seal the container
immediately, then describe it in the field logbook and/or associated forms. Record the sample
identification number, depth from which the sample was taken, and the analyses to be performed on
the samples 1n the field logbook and on the appropriate forms.

Remaining sample should be homogenized prior to placing samples in appropriate containers.
Label containers as required.

Wipe containers clean with a clean Kimwipe or paper towel.

Place containers in zip-top plastic bags and seal the bags. Pack samples in a chilled cooler.
Continue to advance the borehole to the next sampling point. Collect samples as outlined above.
When sampling is complete, remove the drilling rig to the heavy equipment decontamination area.

Dispose of cuttings, plastic sheeting, etc., as specified in the site-specific plans. Backfill bore hole
as specified in project-specific plans.
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23.

24.

25.

Decontaminate split spoons and other small sampling equipment according to CDM Federal SOP 4-
5 before proceeding to other sampling locations.

Complete the field logbook entry and other forms, being sure to record all relevant information
before leaving the site.

Properly package all samples for shipment to laboratories and complete all necessary sample
shipment documentation. Remand custody of the sampies to the appropriate personnel. See CDM
Federal SOPs 1-2 and 2-5 or site-specific plans. '

5.2.6 Split-Spoon Sampling Using Liners

The following steps must be followed when collecting samples with lined split spoons:

1.

2.

10.

Remove any pavement and subbase matenal from an area of twice the bit diameter, if necessary.
The drilling rig will be decontaminated at a separate location prior to drilling.

Attach the hollow-stem auger with the cutting head and center rod(s).

Begin drilling and proceed to the first designated sample depth, adding auger flight(s) as necessary.

Slightly raise the auger flight(s) to disengage the cutting head, and rotate the auger without
advancement to clean cuttings from the bottom of the hole.

Remove the plug and center rods.

Install decontaminated liners in the split-spoon barrel.

Install a decontaminated split spoon on the center rod(s) and insert it into the hollow-stem auger.
Connect the hammer assembly and lightly tap the rods to seat the drive shoe at the top of
undisturbed soil or sediment.

Mark the center rod in 6-inch increments from the top of the auger flight(s).

Drive the spoon using the hammer. Use a full 30-inch drop as specified by ASTM Method D-1586.
Record the number of blows required to drive the spoon or tube through each 6-inch increment.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Cease driving when the full length of the spoon has been driven or upon refusal. Refusal occurs
when little (<1 inch) or no progress is made after 50 blows of the hammer.

Pull the spoon or tube free by using upswings of the hammer to loosen the sampler. Pull out the
center rod and spoon or tube.

Unscrew the split-spoon assembly from the center rod and place it on the plastic sheeting.

Remove the drive shoe and head assembly. If necessary, tap the split-spoon assembly with a
hammer to loosen threaded couplings.

With the drive shoe and head assembly off, open (split) the spoon and remove the liners without
disturbing the sample.

Immediately install Teflon tape over the ends of the liners, cap the liners, and seal the caps over the
ends of the liner with waterproof tape. Label the samples as required by the site-specific plans.
Mark the top and bottom of each sample on the outside of each liner. Indicate boring/well number
and depth on outside of liner.

Wipe sealed liners clean with a clean Kimwipe or paper towel.

Place sealed liners in zip-top plastic bags and seal the bags. Pack samples in a chilled cooler.

In the field logbook and on the boring log, describe sample lithology by observing cuttings and the
bottom end of the sample in the liner.

Continue to advance the borehole to the next sampling point. Collect samples as outlined above.
When sampling is complete, remove the drilling rig to the heavy equipment decontamination site.
Dispose of cuttings, plastic sheeting, etc., as specified in the site-specific plans.

Decontaminate split spoons and other small sampling equipment before proceeding to other
sampling locations as required by the CDM Federal SOP 4-5.
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24. Compiete the field logbook entry, and other forms, being sure to record all relevant information
before leaving the site.

25. Properly package all samples for shipment to laboratories and complete all necessary sample
shipment documentation. Remand custody of the samples to the appropriate personnel. See CDM
Federal SOPs 1-2 and 2-5 or site-specific plans.

5.2.7 Shelby Tube Sampling

The following steps must be followed when collecting samples using the Shelby tube:

1. Remove any pavement and subbase material from an area of twice the bit diameter, if necessary.

2.  The drilling rig will be decontaminated at a separate location prior to drilling.

3.  Attach the hollow-stem auger with the cutting head, plug, and center rod(s).

4. Begin drilling and proceed to the first designated sample depth, adding auger flight(s) as necessary.

5.  Slightly raise the auger flight(s) to disengage the cutting head, and rotate the auger without
advancement to clean cuttings from the bottom of the hole.

6. Rembve the plug and center rods.

7.  Attach a head assembly to a decontaminated Shelby tube. Attach the Shelby tube assembly to the
center rods.

8. Lower the Shelby tube and center rods into the hollow-stem augers and seat it at the bottom. Be
sure to leave 30 inches or more of center rod above the lowest point to the hydraulic piston's
extension.

9.  Use the ng's hydraulic drive to push the Shelby tube into undisturbed soil. The tube shouid be
pushed with a steady force. Note the pressure used to push the Shelby tube in the field logbook.

10.  When the Shelby tube has been advanced its full length or to refusal, back off the hydraulic
pistons. Attach a hoisting plug to the upper end of the center rod, twist to break off the sample,
and pull the apparatus out of the hole with the rig winch.
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11.

12.

13.

14.

15.

16.

17.

18.

Retrieve the Shelby tube to the surface, detach it from the center rod, and remove the head
assembly.

Since the typical intent of Shelby tube sampling is for engineering purposes and an undisturbed
sample 1s required, the tube ends should be sealed immediately. Sealing is accomplished by filling
any void space in the tube with beeswax, then placing caps on the ends of the tube and taping caps
into place. The top and bottom ends of the tube should be marked and the tube transported to the
laboratory in an upright position. Indicate boring/well number and depth on outside of liner.

Wipe sealed tubes clean with a clean Kimwipe or paper towel.

Place sealed tubes in zip-top plastic bags and seal bags. Pack samples in a chilled cooler.

Continue to advance the borehole to the next sampling point. Collect samples as outlined above.

When sampling is complete, remove the drilling rig to the heavy equipment
decontamination area.

Dispose of cuttings, plastic sheeting, etc., as specified in the site-specific plans.

Complete the field logbook entry, being sure to record all relevant information before leaving the
site. These methods may be used if directed by the EPA Region, client or governing sample plan.

6.0 RESTRICTIONS/LIMITATIONS

Basket or spring retainers may be needed for split-spoon sampling in loose, sandy soils.

Shelby tubes may not retain the sample in loose, sandy soils.

7.0 REFERENCES

American Society for Testing and Materials, Penetration Test And Split Barrel Sampling Of Soils,
Standard Method D-1586-84, 1984.
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U.S. Department of Energy, Hazardous Waste Remedial Actions Program, Quality Control
Requirements For Field Methods, DOE/HWP-69/R1, July 1990.

U.S. Department of Energy, Hazardous Waste Remedial Actions Program, Standard Operating
Procedures For Site Characterizations, DOE/HWP-100, July 1990.

U.S. Environmental Protection Agency, Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods (SW-846), Third Edition, November 1986, (as amended by Update III, June 1997). Method
5035: Closed-System Purge-and-Trap and Extraction for Volatile Organics in Soil and Waste Sampies.
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1.0 OBJECTIVE

Water-ievel measurements are fundamental to groundwater and solute transport studies and are
conducted during groundwater sampling events to calculate purging requirements. This standard
operating procedure (SOP) defines the techniques and requirements for taking groundwater level
measurements.

2.0 BACKGROUND
2.1 Deﬁnitions

Water Level Indicator - A portable device for measuring the depth from a fixed point at the ground
surface or above the ground surface to the groundwater inside 2 well, borehole or other underground

opening.

Measurement Point - An easily located and clearly defined mark at the top of a well or borehole from
which all water jevel measurements from that particular well are made. The measurement point should
be as permanent as possible to provide consistency in measurements.

Electrical Tape - A graduated plastic tape, onto which a water-sensitive electrode is connected that will
electronically signal the presence of water (circuit closure).

Immuiscible Fluids - Two or more fluid substances that will not mix, and therefore will exist together in
a layered form. The fluid with the highest density will exist as the bottom layer, the fluid with the
lowest density will exist as the top layer, and any other fluid layers will be distributed relative to their
respective densities.

Discharge - Depletion of water from the zone of saturation.

Recharge - The addition of water to the zone of saturation.
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Static Water Level - The level of water in a well that is not influenced by discharge or recharge.

Well Riser - A steel, stainless steel, or polyvinyi chloride (PVC) pipe that extends into a borehole and is
connected to the well screen or sealed at the bedrock surface in open-hole wells. The well niser is

normally enclosed by an outer steel protective casing.

Protective Casing - A steel cylinder or square protective sleeve extending approximately 3 to 5 feet into
the ground, surrounding the well riser, and may extend above the ground surface approximately 2 to 3

feet. The protective casing protects the well riser.

2.2 Discussion

Major uses of static water level data are to determine the direction of groundwater flow, to identify
areas of recharge and discharge, to evaluate the effects of manmade and natural stresses on the
groundwater system, to define the hydraulic characteristics of aquifers, and to evaluate stream-aquifer
relations. Specific uses for water level data may include:

1. Determine the change in water level due to distribution or rate of regional groundwater
withdrawal.

2. Show the relationship of groundwater to surface water.
3. Estimate the amount, source, and area of recharge and discharge.

4. Determine rate and direction of groundwater movement.

Water levels should be measured in each well prior to purging, sampling, or other disturbance of the
water table.

2.3 Associated Procedures

» CDM Federal SOP 1-5, Groundwater Sampling Using Bailers

* CDM Federal SOP 4-1, Field Logbook Content and Control

* CDM Federal SOP 4-3, Well Development and Purging

* CDM Federal SOP 4-5, Field Equipment Decontamination at Nonradioactive Sites

CDM FEDERAL PROGRAMS CORPORATION Technical Standard Operaung Procedures



SOP: 1-6

WATER LEVEL MEASUREMENT Revision: 2
Date: November 15, 1995
Page: 3 of 9

3.0 RESPONSIBILITIES

Project Manager - The Project Manager is responsible for ensuring that measurements are conducted
in accordance with this procedure and any other SOP pertaining to site activities related to obtaining
groundwater level measurements.

Field Team Leader - The Field Team Leader is responsible for ensuring that field personnel take water
level measurements in accordance with this and other relevant procedures.

4.0 REQUIRED EQUIPMENT
4.1 General

» Site-specific plans

« Field logbook

+ Indelible black ink pens

» Permanent felt-tip marker (e.g., Sharpie)

 Decontamination equipment and supplies, including rinse bottles and deionized water
+ Personal protective clothing and equipment

« Tap water and large beaker or bucket

4.2 Measuring Devices

The equipment required to obtain water level measurements is dependent on the type of procedure
chosen. Measurements may be made with a number of different devices and procedures. Measurements
are taken to a permanent measurement point on the well riser.

When a choice exists, electrical tapes are preferred over other devices such as steel tape due to the
electrical tape's simplicity and ability to make measurements in a short period of time. Many types of
electrical instruments have been devised for measuring water levels; most operate on the principle that a
circuit is completed when two electrodes are immersed in water. Examples of electrical tapes that are
frequently used inciude the Slope Indicator Co. and Solinst electronic water level indicators. These
instruments are powered by batteries that should be checked prior to mobilization into the field.

Electrical tapes are coiled on a hand-cranked reel unit that contains batteries and a signaling device that
indicates when the circuit is closed (i.e., when the probe reaches the water). Electrodes are generally
contained in a weighted probe that keeps the tape taut in addition to providing some shielding of the
electrodes against false indications as the probe is being lowered into the hole. The electrical tapes are
marked with 0.01-foot increments. Caution should be exercised when using electrical tapes when the
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water contains elevated amounts of dissolved solids. Under these conditions, the signaling device will
remain activated after the probe is removed from the water. When the water being measured contains
very low amounts of dissolved solids, it is possible for the probe to extend several inches below the
water level prior to activating the signaling device. Both of these conditions are related to the
conductivity of the water and in some cases may be compensated for by the sensitivity control, if the
device has this option.

Steel surveying tapes in lengths of 100, 200, and 300 feet (as appropriate for site geology) are coiled on
a hand-cranked reel. They are weighted at the free end to ensure straight-line measurements are made.
The lower few feet of tape are chalked by pulling the tape across a piece of blue carpenter's chalk. After
the tape is lowered to the water level and retrieved, the wet chalk mark identifies the portion of the tape
that was submerged. This distance is subtracted from the measurement taken at the top of the well (the
measurement point). This method of obtaining water level measurements is not recommended for use in
monitoring wells where the introduction of chalk into the well may affect the integrity of groundwater
samples. The tape used should be capable of being read to 0.01-foot increments. Steel surveying tapes
may be used when conditions prohibit the use of other devices. If a steel surveying tape is used, the

* following items of caution should be noted:

 The steel tape has tremendous tensile strength but will snap very easily when kinked.

» The steel tape has more surface area than round cables and may stick to the sides of casing or
boreholes.

» Deep water levels may be difficuit to measure because the chalk will become wet due to the
condensation inside wells.
5.0 PROCEDURES
5.1 Preparation
The following steps must be taken when preparing to take a water level measurement:
+  Assign a designated field logbook to record all field events and measurements according to

CDM Federal SOP 4-1. Document any and all deviations from SOPs and site-specific plans in
the logbook and include rationale for the changes.

+ Standing upwind from the well, open the groundwater well. Monitor the well with a
photoionization detector (PID), flame ionization detector (FID), or equivalent vapor analyzer as
soon as the cap is opened, as dictated by the site-specific health and safety plan.
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For comparability, water level measurements should always be referenced to the same vertical
(elevation) datum marker, such as a U. S. Geological Survey (USGS) vertical and horizontal control
point monument. Elevation datum obtained from the measurement of static water levels should be
referenced to Mean Sea Level unless otherwise specified in the site-specific plans. .

The measurement point must be as permanent as possible, clearly defined, marked, and easily located.
Frequently, the top of the PVC riser is designated as the measurement point. However, since the top of
the riser is seldom smooth and horizontal, one particular point on the riser pipe should be designated and
clearly marked. This can be accomplished by marking a point on the top of the niser pipe with a
permanent marker. To avoid spilling liquids into the well, paints or other liquid marking materials
should not be used. The protective outer casing can also be used as the measurement point if required.
However, due to frost heave or other outside influences, which may change the casing elevation, this is
less desirable than the well riser pipe.

S.2 Electronic Water Level Indicators
+ The following steps must be followed when taking water level measurements using electrical tapes:

1. Before lowering the probe into the well, the circuitry should be checked by dipping the probe in
tap water and checking to ensure that the signaling device responds to probe submergence. The
probe should then be lowered slowly into the well until contact with the water surface is
indicated. The eiectrical tape reading is made at the measuring point. Take 2 second check
reading before completely withdrawing the tape from the well to verify the measurement.

2. Independent electrical tape measurements of static water levels using the tape should agree
within +0.01 foot for depths of less than about 200 feet. At greater depths, independent
measurements may not be this close. For a depth of about 500 feet, the maximum difference of
independent measurement using the same tape should be within £0.1 foot.

3. Decontaminate the electrical tape according to CDM Federal SOP 4-5 before proceeding to the
next well to minimize cross contamination.

4. It may be necessary to check the electrical tape length with a graduated steel tape after the line
has been used for a long period of time (e.g., one year) or after it has been pulled hard in
attempting to free the line. Some electrical tapes, especially the single line wire, are subject to
permanent stretch. Because the probe is larger in diameter than the wire, the probe can become
lodged in a well that may contain pumps or other groundwater measuring equipment.
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1.0 OBJECTIVE

The objective of this standard operating procedure (SOP) is to define the techniques and the
requirements for the measurement of organic vapors in the field.

2.0 BACKGROUND
2.1 Definitions

Flame Ionization Detector - A portable, hand-held instrument that measures the concentration of
gaseous organic compounds through the flame ionization of organic vapors.

Photoionization Detector - A portable, hand-held instrument that measures the concentration of gaseous
organmc compounds through the photoionization of organic vapors.

2.2 Discussion

The measurement of organic vapors is a required step during numerous field activities. The pnmary
purpose of such measurements is health and safety monitoring to determine if the breathing zone in a
work area is acceptable or if personal protective equipment such as a respirator or a supplied air device
1s necessaryv for field personnel. In addition to health and safety monitoring, organic vapor measurement
also 1s used in conjunction with sampling activities, including subsurface soil sampling and groundwater
sampiing, where measurements are useful for establishing approximate contaminant levels or ranges.

The two types of instruments most commonly used to measure organic vapors are photoiorization
detectors (PIDs) and flame ionization detectors (FIDs). Both instruments first ionize the gaseous
compound and then measure the response. which is proportional to the concentration. The PID ionizes
the gas using an ultraviolet lamp. The photons emitted by the ultraviolet lamp are absorbed by the gas
molecules. producing a positively-charged ion and an electron. The ionization potential (in electron
volts) of the organic compounds to be measured must be less than energy camed by the pnotons;
therefore. the 1onization potential of the known or suspected compounds should be checked against the
energy of the ultraviolet lamp to verify that the energy provided by the lamp is greater. The FID ionizes
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the gas by burning in a hydrogen/air flame. The FID allows measurement of a2 wide variety of
compounds but in general its sensitivity is not as high as the PID.

2.3 Associated Procedures

« CDM Federal SOP 1-4, Subsurface Soil Sampling

« CDM Federal SOP 1-5, Groundwater Sampling Using Bailers
» CDM Federal SOP 1-6, Water Level Measurement

« CDM Federal SOP 3-1, Geoprobe Soil Sampling Survey

« CDM Federal SOP 3-5, Lithologic Logging

+ CDM Federal SOP 4-3, Well Development and Purging

3.0 RESPONSIBILITIES

Site Manager - The Site Manager is responsible for ensuring that field activities are conducted in
' accordance with the procedure and any other SOPs pertaining to the specific activity.

Field Team Leader - The Field Team Leader is responsible for ensuring that field persdnnel conduct
field activities in accordance with this and other relevant procedures.

4.0 REQUIRED EQUIPMENT

+  Site-specific plans

» Field logbook

»  Waterproof black ink pen

» Personal protective clothing and equipment

- Photoionization detector or flame ionization detector

» 16-ounce or "mason” type glass jar

» Hydrogen Canister (if using FID for a period of more than one day)

5.0 PROCEDURES
5.1 Direct Reading Measurement

1. Connect measurement probe to instrument and make necessary operational checks (e.g., battery
check, etc.) as outlined in the manufacturer's manual.
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Calibrate the instrument following the applicable CDM Federal Equipment Procedure and/or the
manufacturer's manual. The following Equipment Procedures may apply :

» EP No. C.2 - OVM/Data Logger, Model 580
« EP No. C.3 - HNU Model PI 101/Photoionization Analyzer

mamme A lapm

» EP No. C.4 - Century OVA 128, Portable Organic Vapor Analyzer
Make sure the instrument is reading zero and all function and range switches are set appropniately.
Insert the end of the probe directly into the atmosphere to be measured (e.g., breathing zone,
monitoring well casing, split spoon, etc.) and read the organic vapor concentration in ppm from the

instrument display. Record the highest instrument response.

Immediatelv document the reading in the field logbook or on the appropnate field form.

Headspace Measurement

Connect measurement probe to instrument and make necessary operational checks (e.g., battery
check, etc.) as outlined in the manufacturer's manual.

Calibrate the instrument following the appropriate CDM Federal Equipment Procedure and/or the
manufacturer's manual. See Section 3.1, step 2 for potentially applicable Equipment Procedures.

Make sure the istrument is reading zero and all function and range switches are set appropriately.

Fill a clean glass jar approximately half-full of the sample to be measured. Quickly cover the top of
the jar with one or two sheets of clean aluminum foil and apply cap to seal the jar.

Allow headspace to develop for approximately 10 minutes. It is generally preferable to shake the
sealed jar for 10 to 15 seconds at the beginning and end of headspace development. NOTE: When
the ambient temperature is below 32°F (0°C), the headspace development and subsequent
measurement should occur within a heated vehicle or building.

Remove the jar cap and quickly puncture and insert the instrument probe to a point approximately
one-half of the headspace depth.

Read the organic vapor concentration in ppm from the instrument display. Record the highest
Instrument response.
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4.0 REQUIRED EQUIPMENT

Coolers with return address of CDM Federal office
Heavy-duty plastic garbage bags

Plastic zip-top bags, small and large

Clear Tape

Fiber tape

Duct tape

Vermiculite (or equivalent)*

Bubble wrap (optional)

Ice

Chain-of-Custody seals

Completed Chain-of-Custody record or CLP custody records if applicable
Completed Bill of Lading

"This End Up" and directional arrow labels

* Check for any client-specific or laboratory requirements related to the use of absorbent packaging
materials.

5.0 PROCEDURES
The following steps must be followed when packing sample bottles and jars for shipment:
1. Verify the samples undergoing shipment meet the definition of “Environmental Sample” and are
not a hazardous material as defined by DOT. Professional judgement and/or consultation with

the appropriate Health and Safety Coordinator or the Health and Safety Manager shouid be
observed.

)

Select a sturdy cooler in good repair. Secure and tape the drain plug with fiber or duct tape.
Line the cooler with a large heavy-duty plastic garbage bag.

w

Be sure the caps on all bottles are tight (will not leak); check to see that labels and chain-of-
custody records are completed properly (SOP 1-2, Sample Custody).

»

Place all bottles in separate and appropriately sized plastic zzip-top bags and close the bags. Up
to three VOA vials may be packed in one bag. Bottles may be wrapped in bubble wrap.
Optionally, place three to six VOA vials in a quart metal can and then fill the can with
vermiculite or equivalent. Note: Trip blanks must be included in coolers containing VOA
samples.
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5 Place two to four inches of vermiculite (or equivalent) into a cooler that has been lined with a
trash bag, and then place the botties and cans in the bag with sufficient space to allow for the
addition of more packing material between the bottles and cans. It is preferable to place glass
sample bottles and jars into the cooler vertically. Due to the strength propertues of a glass
container, there is much less chance for breakage when the container is packed vertically rather

than horizontaily.

6. Put ice in large plastic zip-top bags (double bagging the zip-tops is preferred) and properly seal.
Place the ice bags on top of and/or between the samples. Several bags of ice are required
(dependant on outdoor temperature, staging time, etc.) to maintain the cooler temperature at
less than or equal to 4° Centigrade. Fill all remaining space between the bottles or cans with
packing material. Securely fasten the top of the large garbage bag with fiber or duct tape.

7. Place the completed Chain-of-Custody Record or the CLP Traffic Report Form (if applicable)
for the laboratory into a plastic zip-top bag, seal the bag, tape the bag to the inner side of the
cooler's lid, and then close the cooler.

8. Fiber tape shall be wrapped around each end of the cooler two times, and completed Chain-of-
Custody seals affixed to the top opposite sides of the cooler, half on the fiber tape so that the Il
cooler cannot be opened without breaking the seal. Complete two more wraps around with
fiber tape; place clear tape over custody seals.

9. The shipping container lid must be marked "THIS END UP" and arrow labeis which indicate the
proper upward position of the container should be affixed to the cooler. A label containing the
name and address of the shipper (CDM Federal) shail be placed on the outside of the container.
Labels used in the shipment of hazardous materials (such as Cargo Only Air Craft, Flammable
Solids, etc.) are not permitted to be on the outside of the container used to transport
environmental samples and shall not be used. The name and address of the laboratory shall be
placed on the container, or when shipping by common courier, the Bill of Lading shall be
completed and attached to the lid of the shipping container.

6.0 RESTRICTIONS/LIMITATIONS

The holding times for the samples packed for shipment must not be exceeded. It is recommended that
samples be packed in time to be shipped nightly for overnight delivery. Use caution when shipping
samples for weekend delivery; make arrangements with laboratory before sending sampies.
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1.0 OBJECTIVE

This standard operating procedure (SOP) presents guidance for the management of investigation-
derived waste (IDW). The primary objectives for managing IDW during field activities include:

+ Leaving the site in no worse condition than existed prior to field activities.

« Remove wastes which pose an immediate threat to human health or the environment.

+ Proper handling of onsite wastes that do not require offsite disposal or extended above-ground
containerization.

+ Complying with federal, state, and facility applicable or relevant and approprate requirements
(ARARS).

+ Careful planning and coordination of IDW management options.

* Minimizing the quantity of IDW.

2.0 BACKGROUND

2.1 Definitions

Hazardous Waste - Waste that is regulated listed waste, or waste that exhibits ignitability, corrosivity,
reactivity or toxicity as defined in 40 CFR 261.3 or state regulations.

Investigation-Derived Wastes (IDWs) - Discarded materials resulting from field activities such as
sampling, surveying, drilling, excavations, and decontamination processes that, in present form, possess
no inherent value or additional usefulness without treatment. Wastes may be solid, liquid, or gaseous,
or multiphase materials that may be classified as hazardous or nonhazardous.

Mixed-Waste - Any material that has been classified as hazardous and radioactive.

Radioactive Wastes - Wastes that are contaminated with radioactive constituents with specific activities
in concentrations greater than the latest regulatory criteria (i.e., 10 CFR 20).
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Treatment, Storage. and Disposal Facilitv (TSDF) - Perminted facilities which accept hazardous waste
shipments for further treatment, storage, and/or disposal. These facilities must be permitted by the
Environmental Protection Agency (EPA) and appropriate state agencies.

2.2 Discussion

Field investigation activities result in the generation of waste materials that may be characterized as a
hazardous or radioactive waste. IDWs may include drilling muds, cuttings, and purge water from test
pit and well installation; purge water, soil, and other materials from collection of samples; residues
from testing of treatment technologies and pump and treat systems; personal protective equipment
(PPE); solutions (aqueous or otherwise) used to decontaminate non-disposable protective clothing and
equipment; and other wastes or supplies used in sampling and testing potentially hazardous or
radiologically contaminated material.

NOTE: The Clients representatives may not be aware of all potential contaminants. The management
of IDW must comply with regulatory requirements that are applicable.

3.0 RESPONSIBILITIES

Site Manager - The Site Manager is responsible for ensuring that all IDW procedures are conducted in
accordance with this SOP. The Site Manager is also responsible for ensuring that handling of IDW is in
accordance with site-specific requirements.

Project Manager - The Project Manager is responsible for identifying site-specific requirements for the
disposal of IDW in accordance with federal. state., and/or facility requirements.

Field Crew Members — Field crew members are responsible for implementing this SOP and
communicating any unusual or unpianned condition to the Project Manager’s attention.

4.0 REQUIRED EQUIPMENT

Equipment required for IDW containment will vary according to site-specific/client requirements.
Management decisions concerning the necessary equipment required should consider: containment
method, sampling, labeling, maneuvering, and storage (if applicable). Equipment must be onsite and
inspected before commencing work.
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4.1 IDW Containment Devices

The appropriate containment device (drums. tanks, etc.) will depend on site-or client-specific
requirements and the ultimate disposition of the IDW. Typical IDW containment devices can include:

¢ Plastic sheeting (polyethylene) with a minimum thickness of 20 mils.
» DOT approved steel containers.
« Bulk storage tanks comprised of polyethylene or steel.

Containment of IDW should be segregated by waste type (i.e., solid or liquid. corrosive or flammable,
etc.) and source location. Volume of the appropriate containment device should be site-specific.

4.2 IDW Container Labeling

A “Waste Container” or “IDW Container” label or indelible marking should be applied to each
container. Labeling or marking requirements for onsite IDW not expected to be transported offsite are:

« Labels and markings that contain the following information: project name; generation date;
location of waste origin; container identification number; sample number (if applicable);

contents (drill cuttings, purge water. PPE, etc.).

« Each label or marking will be applied to the upper one-third of the container at least twice, on
opposite sides.

 Containers five-gallons or less may only require one label or set of markings.

+ Positioning labels or markings on a smooth part of the container. The label must not be affixed
across container bungs, seams. ridges. or dents.

« Labels must be constructed of a weather-resistive material with markings made with a
permanent marker or paint pen and capable of enduring the expected weather conditions. If
markings are used, the color must be easily distinguishable from the drum color.

« Labels will be secured in a manner to ensure the label remains affixed to the container.

Labeling or marking requirements for IDW expected to be transported offsite must be in accordance
with the requirements of 49 CFR 172.
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4.3 IDW Container Movement

Staging areas for IDW containers should be predetermined and in accordance with site-specific and /or
client requirements. Arrangements should be made prior to field mobilization as to the methods and
personnel required to safely transport IDW containers to the staging area. Transportation offsite onto a
public roadway is prohibited unless 49 CFR 172 requirements are met.

4.4 IDW Container Storage

Containerized IDW should be staged pending chemical analysis or further onsite treatment. Staging
areas and bulk storage procedures are to be determined according to site-specific requirements.
Containers are to be stored in such a fashion that the labels can be easily read. Secondary/spill
container must be provided as appropriate.

5.0 PROCEDURES

The three general options for managing IDW are (1) collection and onsite disposal; (2) collection for
offsite disposal; and (3) collection and interim management. Attachment 1 summarizes media-specific
information on generation processes and management options. The option selected should take into
account the following factors:

« Type, quantity and source of IDW (soil, sludge, liquid, debns).

» Risk posed by managing the IDW on site.

» Compliance with regulatory requirements.

« IDW minimization, and consistency with the IDW remedy and the site remedy.

In all cases the client should approve the plans for IDW. Formal plans for the management of IDW
must be prepared as part of a work plan or separate document.

5.1 Onsite Disposal
5.1.1 Soil/Sludge/Sediments
The options for handling soil/sludge/sediment IDW are as follows:
A. Return to boring, pit, or source immediately after generation as long as returning the media to

these areas will not increase site risks (e.g., the contaminated soil will not be replaced at a
greater depth than where it was originally so that it will not contaminate “clean” areas).
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NOTE:

Spread around boring, pit, or source within the area of contamination (AOC) as long as
returning the media to these areas will not increase site risks (e.g., direct contact with surficial
contamination).

Consolidate in a pit within the AOC as long as returning the media to these areas will not
increase site risks (e.g., the contaminated soil will not be replaced at a greater depth than where

it was originally so that it will not contaminate “clean” areas).

Send to onsite Treatment, Storage and Disposal Facility (TSDF) - may require analytical
analysis prior to treatment/disposal.

These options may require client and/or regulatory approval.

5.1.2 Aqueous Liquids

The options for handling aqueous liquid IDW are as follows:

A.
B.

C.
D.

NOTE:

Discharge to surface water, only when IDW is not contaminated.

Discharge to ground surface close to the well, only if soil contaminants will not be mobilized in
the process and the action will not contaminate clean areas. If IDW from the sampling of
background upgradient wells is not a community concern nor associated with soil
contamination, this presumably uncontaminated IDW may be released on the ground around
the well.

Discharge to sanitary sewer.

Send to onsite TSDF - may require analysis prior to treatment/disposal.

These options may require analvtical results to obtain client and/or regulatory approval.

3.1.3 Disposable PPE

The options for handling disposable PPE are as follows:

A.

B.

Double-bag contents in non-transparent trash bags and place in onsite industrial dumpster, only
if PPE is not contaminated.

Containenze, label, and send to TSDF - may require analysis prior to treatment/disposal.
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5.2 Offsite Disposal

Before sending to a TSDF, analysis may be required. Also, manifests are required. Arrangements
must be made with the client responsible for the site; it is CDM Federal's policy not to sign
manifests. The TSDF and transporter must be permitted for the respective wastes.

5.2.1 Soil/Sludge/Sediment

When the final site remedy requires offsite treatment and disposal. the IDW may be stored (e.g.,
drummed, covered in a waste pile) or returned to its source until final disposal. The management
option selected should take into account the potential for increased risks, applicable regulations, and
other relevant site-specific factors (e.g., weather, storage space, and public concern/perceptions).

5.2.2 Aqueous Liquids

When the final site remedy requires offsite treatment and disposal, the IDW may be stored (e.g., mobile
tanks or drums) until final disposal. The management option selected should take into account the
potential for increased risks, applicable regulations, and other relevant site-specific factors (e.g.,
weather, storage space, and public concern/perceptions).

5.2.3 Disposable PPE

When the final site remedy requires offsite treatment disposal. the IDW may be containerized and
stored. The management option selected should take into account potential for increased risks,
applicable regulations, and other relevant site-specific factors (e.g., weather, storage space, and public
concern/perceptions).

5.3 Interim Measures

All interim measures must be approved by the client and regulatory agencies.

A. Storing IDW onsite until the final action may be practical in the following situations:

1. Returning wastes (especially sludges and soils) to their onsite source area would require re-
excavation for disposal in the final remediation alternative.

2. Interim storage in containers may be necessary to provide adequate protection to human
health and the environment.
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3. Offsite disposal options may trigger land disposal regulations under RCRA. Storing IDW
until the final disposal of all wastes from the site will eliminate the need to address this
issue more than once.

4. Interim storage may be necessary to provide time for sampling and analysis.
B. Segregate and containerize all waste for future treatment and/or disposal.

1. Containment options for soil/sludge/sediment may include drums or covered waste pile in
AOC.

2. Containment options for agueous liquids may include mobile tank or drums.

3. Containment options for PPE may include drums or roil-off boxes.

6.0 RESTRICTIONS/LIMITATIONS

SITE MANAGERS SHOULD DETERMINE THE MOST APPROPRIATE DISPOSAL
OPTION FOR AQUEOUS LIQUIDS ON A SITE-SPECIFIC BASIS. Parameters to consider,
especially when determining the level of protection, include the volume of IDW, the contaminants
present in the groundwater, the presence of contaminants in the soil at the site, whether the groundwater
or surface water is a drinking water supply, and whether the groundwater plume is contained or moving.
Special disposal/handling may be needed for drilling fluids because they may contain significant solid
components.

Disposable sampling materials. disposable PPE. decontamination fluids, etc. will always be managed

on a site-specific basis. UNDER NO CIRCUMSTANCES SHOULD THESE TYPES OF
MATERIALS BE BROUGHT BACK TO THE OFFICE OR THE WAREHOUSE.

7.0 REFERENCES

CDM Federal Programs Corporation. Draft Technical SOP 2-6: Handling Investigation-Derived Waste,
August 31, 1992.
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Reinhold, 1992.

Institute of Hazardous Materials Management, Handbook on Hazardous Materials Management, 4th
Ed., 1992.

U. S. Environmental Protection Agency, Region IV, Engineering Support Branch Standard Operating
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U. S. Environmental Protection Agency. 4 Compendium of Superfund Field Operations Methods,
EPA/540/P-87/001.1, 1987.
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ATTACHMENT 1
IDW MANAGEMENT OPTIONS
TYPE OF IDW GENERATION PROCESSES MANAGEMENT OPTIONS
Onsite Disposal

Soil e Well/test pit installations e Return to boring, pit, or source

¢ Borehole drilling immediately after generation

e Soil sampling o Spread around boring, pit, or

source within the Area of Contamination (AQC)
¢ Consolidate in a pit (within the AOC)
¢ Send to onsite Treatment/Storage and Disposal
Facility (TSDF)

Offsite Disposal

¢ Client to send to offsite TSDF

Interim Management

o Store for future treatment and/or disposal

Sludge/sediment ¢ Sludge pit/sediment sampling Onsite Disposal
¢ Return to boring, pit, or source
immediately after generation
e Send to onsite TSDF
Offsite Disposal
¢ Client to send to offsite TSDF
Interim Management
e Store for future treatment and/or disposal

Aqueous liquids e Well installation/development Onsite Disposal
(groundwater, surface * Well purging during sampling ¢ Discharge to surface water
water. drilling fluids, * Groundwater discharge during » Pour onto ground close to well
wastewaters) pump tests (nonhazardous waste)
¢ Discharge to sewer
o Surface water sampiing » Send to onsite TSDF
e Waste water sampling Offsite Disposal

e Client to send to offsite commercial treatment unit

e Client to send to publicly owned treatrnent works
(POTW)

Interim Management

» Store for future treatment and/or disposal

Decontamination fluids ¢ Decontamination of PPE and Onsite Disposal
equipment « Send to onsite TSDF
» Evaporate (for small amounts of low
contamination organic fluids)
* Discharge to ground surface
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ATTACHMENT 1 (continued)
IDW MANAGEMENT OPTIONS

TYPE OF IDW GENERATION PROCESSES

MANAGEMENT OPTIONS

Disposable Personal e Sampling procedures or other
Protective Equipment onsite activities
(PPE)

Offsite Disposal

¢ Client to send to offsite TSDF

¢ Discharge to sewer.

Interim Management

o Store for future treamment and/or disposal
Onsite Disposal

* Place in onsite industrial dumpster

e Send to onsite TSDF

Offsite Disposal

o Client to send to offsite TSDF

Interim Management

e Store for future treatment and/or disposal

Adapted from U.S. Environmental Protection Agency, Guide to Management of Investigation-Derived Wastes, 9345-03FS,

January 1992.
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1.0 OBJECTIVE

The objective of this standard operating procedure (SOP) is to define the requirements for collecting
soil, soil gas, and groundwater samples using the Geoprobe sampling system. Geoprobe is a tradename
proprietary to Geoprobe Systems of Salina, Kansas.

2.0 BACKGROUND

2.1 Discussion

The Geoprobe unit consists of a hydraulically operated, hammer device mounted in the back of a van or
pickup truck (Figure 1). The Geoprobe system hydraulically advances small-diameter, hollow rods to
the desired sampling depth. The specific type of Geoprobe sampling equipment for soil, soil gas, and
groundwater collection is then employed.

The use of Geoprobe technology may be a cost-effective alternative to using conventional drilling
techniques for collecting subsurface soil, soil gas, and groundwater samples depending on the site-
specific geologic and hydrogeologic conditions and sample requirements. The Geoprobe system is
generally used to gather screening-level data. The site-specific sampling plans must consider such
factors as soil types, presence of cobbles, depth to groundwater, quantity and depth of samples, site
access and topography, data quality objectives (DQOs), analytical requirements, and waste handling and
disposal requirements prior to selecting the use of the Geoprobe.

Advantages of using the Geoprobe include:

*  Areas usually considered inaccesible by drill rigs because of overhead wires, steep slopes,
size constraints, etc., may be accessed with the pickup truck or van-mounted Geoprobe.

* Investigation-derived wastes such as soil cuttings and purge water are minimized with the
Geoprobe due to its small diameter rods and because it displaces soil horizontally, not
vertically.
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FIGURE 1
GEOPROBE UNIT

BASICS

® HYDRAULICALLY POWERED PROBE OPERATES FROM HYDRAULIC SYSTEM
DRIVEN FROM THE VEHICLE OR AN AuxiLlAk:r ENGINE

REMOTE VEMICLE IGNITION ALLOWS OPERATORS TO START VEHICLE ENGINE
FROM REAR COMPARTMENT.

BELT DRIVEN HYDRAULIC PUMP SUPPLIES 10 GPM AT 2000 RPM,

2250 PSI OPERATING PRESSURE.

PROBE UNIT FOLDS FOR TRANSPORT AND SETS UP AGAIN IN SECONDS

UTILIZES STATIC FORCE (WEIGHT OF VEHICLE) AND PERCUSSION TO ADVANCE
PROBING TOOLS.

POWERFUL 8 HP HYDRAULIC HAMMER DEUIVERS OVER 1800 BLOWS PER MINUTE.
HAMMER FEATURES 0-300 RPM LH DIRECTIONAL ROTARY FUNCTION FOR
DRILLING SURFACE PAVEMENTS.

PROBE HAS GREATER THAN 12,000 LBS. OF PULLING CAPACITY,

DRIVES SMALL DIMMETER (1" 0.0. - 1.6 0.D.) PROBING TOOLS TO DEPTHS

LIMITED ONLY 8Y SOIL TYPE AND DEPTH TO BEDROCK, TYPICALLY TO
OVER THIRTY FEET

FOLD MECHANISM
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«  Cost savings over conventional drilling techniques may be realized. The Geoprobe is
rented/leased on a weekly or monthly basis or purchased for a fixed price as opposed to
drilling subcontractors who are generally compensated based on the footage drilled: and the
Geoprobe may be operated by field personnel rather than subcontractors. A cost evaluation
based on project-specific requirements and site conditions should be conducted to determine

the most cost-effective method for a particular project.

Two people are required to operate the Geoprobe and conduct sampling and recordkeeping activities.
Safety considerations should be addressed when operating the Geoprobe. A safety hazard is present
whenever the Geoprobe is operated. The hydraulic system operates with a fluid pressure of over 2,000
pounds per square inch (psi). A leaking hose may produce a stream of hydraulic fluid with sufficient
pressure to penetrate skin. Therefore, periodic checks of the hydraulic lines and hoses should be
conducted to ensure they are in good condition and connections are tight. Do not attempt to repair or
tighten hoses with the engine running and the system under pressure. Use paper or cardboard to check

for leaks.
2.2 Definitions

Geoprobe - A hydraulicly operated, hammer device installed in the back of a van or pickup truck, used
to advance a hollow-stem rod into the soil for the purpose of collecting soil, soil gas, or groundwater
samples.

Probe-Drive Sampier - A sampling device, similar to a split-spoon sampler, used to collect soil samples
with a Geoprobe rig. Three types of soil samplers are available: standard (in 10- and 24-inch lengths),
large bore (with an acetate liner), and Kansas stainless.

Extension Rod - Stainless steel rod used to remove stop-pin and drive-point assembly.
Extension Rod Coupler - Stainless steel connector used to join sections of extension rods.

Drve Point - Solid steel retractable point used to advance sample collection device to the required
sampie depth.

Probe Rod - Hollow, flush-threaded, steel rod similar to a drill rod.

Stop-Pin - Steel plug that threads into the top of the drive cap to hold the drive point in place during
advancement of the probe rods.

Drve Cap - Threaded, hardened-steel top cap that attaches to the top of the probe rod; used when
advancing the probe rods with the hydraulic hammer.
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Pull Cap - Threaded, hardened-steel top cap that attaches to the top of the probe rod: used when
retracting the probe rods.

Extruder Rack and Piston - A device used in conjunction with the Geoprobe to force soil sample
volume out of the sample tube.

Screen Point Groundwater Sampler - A groundwater sampling device designed for use with the

Geoprobe consisting of a well screen encased in a perforated stainiess steel sleeve.

Mill-slotted Well Rod and Point - A groundwater sampling device designed for use with the Geoprobe
consisting of a Geoprobe probe rod with 15-mil slots, each 2" long x 0.020" wide.

Post-Run Tubing System (PRT) - The Geoprobe soil vapor sampling system utilizes disposable

polyethylene or teflon tubing (inserted into the probe rods at the desired sampling depth) and a vacuum.

Expendable Drive Point - Solid steel point attached to the end of the screen point groundwater sampler
and PRT expendable point hoider.

2.3 Associated Procedures

»  SOP 1-2, Sample Custody

*  SOP 1-5, Groundwater Sampling Using a Bailer

*  SOP 1-6, Water Level Measurements

+  SOP 2-5, Packaging and Shipping of Environmental Samples
*  SOP 4-1, Field Logbook Content and Control

»  SOP 4.3, Well Development and Purging

*  SOP 4-5, Field Equipment Decontamination

3.0 RESPONSIBILITIES

Field Team Leader (FTL) - The FTL is responsible for ensuring that sampling efforts are conducted in
accordance with this procedure, associated SOPs, and the site-specific plans.

Sampling Personnel - Field team members are responsible for conducting Geoprobe sampling events
in accordance with this procedure, all associated SOPs, and requirements as described in the site-
specific plans.
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4.0 REQUIRED EQUIPMENT

General

»  Site-specific pla

«  Field logbook, chain-of-custody forms, other forms for documenting sample shipment, and
indelible black or blue ink pens and markers

«  Sample containers with labels and preservatives, insulated coolers, bagged ice or "blue ice",
plastic zip-top bags, and waterproof sealing tape

«  Temperature, conductivity, pH, dissolved oxygen, and turbidity meters (with clean beakers or
other appropriate containers), as required by the site-specific plans

«  Monitoring/Screening instruments as required by the site-specific health and safety plan or
sampling plan

«  Decontamination supplies, as required by SOP 4-5 J

+  Personal protective equipment (PPE), as required by the site-specific health and safety plan
(at a minimum, hard hat, steel-toed shoes, safety glasses, and hearing protection are required)

»  Latex or appropnate gloves

»  Geoprobe rig (van, truck, or skid-mounted) with the following: » f
— Probe rods (1, 2, and 3-foot iengths)
— Extension rods (1, 2, and 3-foot lengths), couplers, and handle
— Piston stop pins (two each per rig, minimum)
— Drive caps and pull caps (two each per rig, minimum)
— Carbide-tipped drill bit for working in concrete- or asphalt-covered areas
— O-nings

. be Soil Sampline Equi

»  Extruder rack and piston (if soil is to be extruded into a sample container - otherwise, the
steel sample tube with the Standard and Kansas Samplers or acetate liner with the Large Bore
Sampler may be shipped to the laboratory, as indicated in the site-specific plans)
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Assembled soil samplers (i.c., Standard 10-inch or 24-inch Sampler. Kansas Stainiess
Sampler, or Large Bore Sampler - refer to the Geoprobe Systems Equipment and Tools
Catalog for specific parts for each sampler)

, line Equ

Expendable drive points (one each per sample location, plus spares)
Extension rod ram

3/8" Polyethylene (Teflon® lined) tubing and PRT adapter
Vacuum or sampling system

Syringe

PRT adapter

PRT expendable point holder

iwater Sampline Equ

Expendable drive points (one each per sample location, plus spares)
Mill-slotted well point or Screen Point groundwater sampler assemblies
Extension rod ram :

3/8" Polyethylene (Teflon® lined) tubing

Check valves (if using Waterra system)

Penstaltic pump.

Mini-bailer (and thin nylon line)

5.0 PROCEDURES
Procedures common to all three sampling methods are discussed below.

Prior to sampling:

Arrange utility clearance.

Decontaminate all Geoprobe equipment according to SOP 4-5, Field Equipment
Decontamination.

Don the appropriate PPE as dictated by the site-specific health and safety plan.

If the sampling site is in a concrete- or asphalt-covered area, drill a hole using the rotary
function and a specially designed 1.5-inch or 2.0-inch diameter carbide-tipped drill bit.

E—— e —————— R R ——
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Otherwise, area needs to be cleared of heavy underbrush and immediate overhead
obstructions.

After sampling is compieted:
«  Thread the pull cap onto the top probe rod and retract the probe rods.
+  Seal the borehole with sand, neat cement or bentonite grout, if necessary.

«  Record all appropriate data in the field logbook and the chain-of-custody forms as outlined in
CDM Federal SOP 4-1 "Field Logbook Content and Control" and CDM Federal SOP 2-5
"Packaging and Shipping of Environmental Sampies."

»  Decontaminate the sampling equipment according to CDM Federal SOP 4-5 "Field
Equipment.”

5.1 Soil Sampling
Assembly
1. Assemble the sampling device as follows:

*  Screw the cutting shoe to the bottom end of the sample tube (unless using standard probe
drive sampler which has built-in cutting edge).

»  Screw the piston tip onto the piston rod.
*  Screw the drive head onto the top end of the sampie tube.
*  If using Teflon® liner, insert liner into sample tube.

»  Slide the piston rod into the sample tube, leaving the piston tip sticking out of bottom
end of the sampie tube.

»  Screw the piston stop pin onto the top end of the piston rod in a counter-clockwise
direction.

2. Anach the assembled sampler onto the leading probe rod. A 12-inch probe rod is
recommended to start the 24-inch standard and large bore samplers.

FEDERAL PROGRAMS CORPORATION
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3. Thread the drive cap onto the top of the probe rod and advance the sampler. Replace the 12-
in. rod with a 36-in. rod as soon as the top of the sampler is driven to within 6 inches of the

ground surface.

4. Advance the sampler to the interval to be sampled using the hydraulic hammer. Add
additional probe rods as necessary to reach the specified sampling depth.

Stop Pin Removal
5. Move the probe unit back from the top of the probe rods and remove the drive cap.

6. Lower the extension rods into the inside diameter of the probe rods using extension rod
couplers to join the extension rods.

7. Attach the extension rod handle to the top extension rod and rotate the handle clockwise until
the leading extension rod is screwed into the piston stop pin. Continue to rotate the handle
clockwise until the stop pin disengages from the drive head. L

8. Remove the extension rods and attached piston stop pin from the probe rods.
Sampling

9. Replace the drive cap, mark the top probe rod with a marker or tape at a distance above the
ground equal to the length of the sample tube (either 12 or 24 inches).

10. Advance the probe rods using the hydraulic hammer the length of the sample tube (either 12
or 24 inches). '

11. Replace the drive cap with the pull cap and retract the probe rod(s). Secure the rod(s) with a
clamp or by hand during removal so they do not fall back down the resulting borehole.

12. Detach the sampler from the lead probe rod, verifying that sufficient sampie volume was
recovered (the length of sample contained within the tube is approximately equal to the
length of exposed piston rod).

13. Disassemble the sampler. If the sample is to be analyzed for VOCs, then the sample tube or
liner should be sealed immediately by placing a Teflon® septa over the ends and covering
them with plastic caps.

—————rr—)
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14. If samples do not require VOC analysis, they may be extruded from the sampler and
transferred to the sample jars specified in the site-specific plans or SOP 2-5 "Packaging and
Shipping of Environmental Samples.” Samples can be extruded by one of two methods:

+  Using the Geoprobe rig and the extruder rack (Figure 2): position the extruder rack on
the foot of the Geoprobe derrick; insert the sample tube into the extruder rack with
cutting end up; and position the extruder piston and pushing the sample out of the
sample tube using the "probe" function. Catch the sample as it exits beneath the extruder
in a sample jar or stainless steel mixing bowl. Samples to be collected for VOCs will be
collected directly from the sampie tube into the sample jars.

« By lightly tapping the side of the sample tube with a hammer while also lightly pushing
the Piston Rod.

15. Label the sample liner or sample jars as required, securing the label by covering it with a
piece of clear, waterproof tape.

16. Homogenize the sample in a stainless steel bowl with a stainless steel spoon or spatula.
Transfer the sample from the bow] to the sample container.

17. Clean the outside of the sample jars and place individual samples into sealable bags and seal
closure.

18. Place samples in a cooler containing ice, according to SOP 2-5 "Packaging and Shipping of
Environmental Samples."

5.2 Soil Gas Sampling

Assembly

1. Assemble the sampling device as follows (Figure 3):

¢ Test fit the adapter with the PRT expendable point holder or retractable point holder to
ensure that threads are compatible and fit together smoothly.

*  Attach the PRT adapter to flexibie tubing equal in length to the depth of sampling (with
some additional for sampling activities).

*  Secure PRT adapter with a length of electrician’s tape and check the condition of the
O-ring attached to the end of the PRT adapter.

CDM PROGRAMS CORPORATION
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FIGURE 2
SAMPLE EXTRUDER RACK
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FIGURE 3
PRT SOIL GAS SAMPLING SYSTEM

PROBE ROD

TUBING

PRT ADAPTER

I
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«  Screw the PRT expendable point holder into the bottom of the lead probe rod.
«  Atach an expendable drive point to the bottom of the PRT expendable point hoider.

2. Attach the assembled sampler onto the leading probe rod. A 12-in. probe rod is
recommended to start the 24-in. standard and large bore samplers.

3. Thread the drive cap onto the top of the probe rod and advance the sampler. Replace the 12-
in. rod with a 36-in rod as soon as the top of the sampler is driven to within 6 inches of the

ground surface.

4. Advance the sampler to 1 foot past the interval to be sampled using the hydraulic hammer.
Add additional probe rods as necessary to reach the specified sampling depth.

" 5. Replace the drive cap with a pull cap and retract the probe rods approximately 1 foot.
6. Move the probe unit back from the top of the probe rods and remove the drive cap.

7. Push the drive point out of the PRT expendable drive point holder with extension rods fitted
with a ram.

8. Remove the extension rods from the probe rods.

9. Insert the adapter end of the tubing down the inside diameter of the probe rods, feeding the
tubing down until the adapter contacts the top of the PRT expendable point hoider.

10. Holding the out-of-hole end of the tubing, apply downward pressure while turning in a
counter-clockwise direction to screw the adapter into the PRT expendable point holder.

11. Pull lightly on the tubing to ensure that the threads have engaged.

12. Connect the out-of-hole tubing to a vacuum or sampling system. A short section of inert
silicon tubing may be connected to the end of the out-of-hole tubing so that a sample can be
collected with a glass gas chromatograph (GC) syringe.

T EEE—————————————————.
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13. Start the vacuum or sampling system and allow the system to operate for 2 to 3 minutes to
ensure that a sufficient volume of air has been run through the tubing. Document the depth,
vacuum pressure, and purge duration in logbook. NOTE: Make sure the vacuum evacuation
pump is able to pull vapors from the formation. Excessive vacuum may occur in clay/clayey
units resulting in insufficient sample volume.

14. Collect sample using the method specified in the site-specific plan.

15. Label all sample containers as required, securing the label by covering it with a piece of clear,
waterproof tape.

16. Remove the tubing from the probe rods. Dispose of the tubing or set it aside for
decontamination.

17. Remove probe rod(s) from hole. Leave tubing in place for longer term monitoring.

5.3 Groundwater Sampling

Assembly

1. Assemble the screen point groundwater sampler (see Geoprobe Systems Equipment and
Tools Catalog, Groundwater Sampling Tools, pp. 5.1-5.12) as follows (Figure 4):

*  Push the Screen Insert and Plug into the Screen Sleeve from the bottom. The bottom end
has one drain hole.

*  Push the Screen Connector over the top end of the Screen Sleeve and push the Screen
Connector Pin into place. The pin must be held in place as it has a loose fit.

* Insert the Screen Sleeve, Screen Connector first, into one end of the Sampier Sheath.
»  Slide the Drive Point Seat over the end of the screen assembly that protrudes from the
Sampler Sheath. Thread it in until tight using a 7/8" wrench.

*  Push the screen assembly just far enough into the Sampler Sheath that a Expendable
Drive Point can be pushed into place in the Drive Seat.

*  Screw the GW Drive Head with the O-ring end first into the open end of the Sampier
Sheath. ,
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FIGURE 4
GROUNDWATER SAMPLING
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«  O-rings are installed at various critical places in the sampler assembly. Ensure that all
O-rings have not been worn and that the connections made at O-ring locations are tight.

The Mill-slotted well point does not need any assembly.

Attach the Mill-slotted well point, or Screen Point groundwater sampler, onto the leading
Probe Rod. A 12-in. Probe Rod is recommended to start either groundwater sampier.

o

3. Thread the Drive Cap onto the top of the Probe Rod and advance the sampler using either the
hydraulic hammer or hydraulic probe mechanism on the Geoprobe rig. Replace the 12-in. rod
with a 36-in rod as soon as the top of the sampler is driven to within 6 inches of the ground

surface.

4. Advance the sampler to the interval to be sampled using the hydraulic hammer. Add
additional Probe Rods as necessary to reach the specified sampling depth.

5. Move the probe unit back from the top of the Probe Rods and remove the Drive Cap.

6. The next step varies depending on the type of sampler being used:

+  Mill-slotted well point - measure and record the water level, allowing time for the water
level to reach equilibrium.

«  Screen Point groundwater sampler - attach the Pull Cap to the top Probe Rod, retract the
Probe Rods approximately 2 feet, push the screen into the formation using extension
rods fitted with a ram, remove extension rods from the probe rods, and measure and
record the water level, allowing time for the water level to reach equilibrium.

7. Label all sample containers as required, securing the label by covering it with a piece of clear,
waterproof tape.

8. Collect groundwater samples using one of three methods (as outlined in site-specific plans)
described below:

*  Collect sample from the inside diameter of the Probe Rods using a decontaminated mini-

bailer. Follow CDM Federal SOP 1-5 "Groundwater Sampling Using a Bailer."
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«  Collect sample using a peristaltic pump and flexible tubing system.

«  Collect sample using a check valve (Waterra-type valve) attached to the bottom of 3/8-
in. diameter tubing. The tubing is lowered into the probe rods below the top of the water
table, check valve-end first. Water sample is collected through the tubing by rapidly
oscillating the tubing up and down creating an inertion pump.

9. Clean the outside of the sample containers and place individual samples into sealable bags
and seal closure. :

10. Place samples in a cooler, containing ice according to SOP 2-5 "Packaging and Shipping of
Environmental Sampies."

6.0 RESTRICTIONS/LIMITATIONS

The Geoprobe sampling system is not designed for collecting large sample volumes, thereby limiting
the number of analytical parameters. Sample recovery rates may be reduced in soils with substantial
amounts of gravel and/or cobbles. Depending on sampling depths and intervals, a typical sample
production rate of between 10 and 15 samples per day can be expected.

The most efficient sampling depth is limited by the geologic and hydrogeologic conditions. Practical,

efficient sampling depths should be limited to approximately 20 feet under most conditions. However,
sampling depths in excess of 65 feet have been achieved in unconsolidated, homogeneous sandy soils:

attainable depths will be greatly reduced in tighter formations and in soils with gravel and cobbles.

The presence of gravel and cobbles in soils will likely damage soil sampling tubes and possibly probe
rods, couplers, stop-pins, and other probing equipment. A sufficient supply of replaceable equipment
should be kept onsite in the event of damage or breakdowns. This often requires replacement at the
project's—not the subcontractor's—expense. A copy of the Geoprobe Systems Equipment and Tools
Catalog should also be kept onsite; Geoprobe Systems provides overnight deliveries.

Prior to conducting the Geoprobe sampling event, underground utilities and structures must be
demarcated on the ground surface. The local utility companies must be notified at least 72 hours prior
to the scheduled sampling event to allow sufficient time to locate and mark the utility lines. The
selected sampling location should be a safe distance from the demarcated utility. In some cases, records
regarding utility locations may not exist. In any event, a good practice is to push the probe rods the first
few feet, rather than hammering, to ensure that no utilities, underground storage tanks, or other
subsurface structures are present.
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1.0 OBJECTIVE

The objective of this standard operating procedure (SOP) is to describe the theory and procedures
necessary to perform a magnetometer survey.

2.0 BACKGROUND
2.1 Definitions

Diumal variations - daily changes in the total magnetic field strength; these variations are the effect of
solar winds and are typically in the order of 50 gammas, although changes as large as 180 gammas are
common.

Gamma - unit of total magnetic field strength (1 gamma = 10~ gauss = 107 tesla)
Gradient - change in magnetic field strength in a given vertical or horizontal distance.

Magnetic storm - sudden and simultaneous variations of up to several hundred gammas throughout the
world. Magnetic storms can occur as often as several times a month and can last one to several days.

Remanent magnetization - residual magnetization possessed by rocks and other xﬁaterials in situ and
in the absence of an applied magnetic field.

Total magnetic field intensity - a scalar measurement of the magnitude of the earth's magnetic field
vector independent of its direction.
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2.2 Discussion

Magnetic surveying is a passive geophysical technique that measures the strength of the earth's
magnetic field. The earth's magnetic field is a vector quantity having a unique magnitude and direction
at every point on the earth's surface. A magnetometer is an instrument that measures the magnetic
field strength in units of gammas or nanoteslas. Buried ferrous metal objects, such as pipelines.
barrels, and tanks, generally produce a 3-dimensional perturbation in the earth's naturally occurring
magnetic field. The size (amplitude) of this perturbation is related to the mass of, distance to, magnetic
susceptibility and remanent magnetization of the buried object. Accordingly, the magnetometer may
serve as a primary choice for locating the following typical waste site features: bulk waste trenches
(assuming ferrous materials are present); buried steel drums; buried pipes and tanks; and abandoned
wells with steel casings.

The earth's magnetic field is not completely stable. It undergoes long-term (secular) varniations over
centuries, as well as small, daily (diurnal) variations (less than 1 percent of the total field magnitude)
and transient fluctuations (e.g., magnetic storms) resulting from solar flare phenomena. Both naturally
occurring and manmade magnetic materials can locally modify the earth's magnetic field.

Analysis of magnetic data can provide an estimate of the areal extent and quantity of buried ferrous
objects. Approximations of depth of burial can be made using graphical methods of interpretation such
as slope techniques and half-width rules as described in Nettleton (1976).

3.0 RESPONSIBILITIES

Site Manager - The Site Manager is responsible for ensuring that field personnel have been trained
in conducting magnetometer surveys and for ensuring that surveys are conducted in accordance with
this procedure.

Project Field Geologist/Geophysicist - The Project Field Geologist/Geophysicist (or appropriately
trained field personnel) is responsible for performing magnetometer surveys in accordance with this
procedure and for verifying that the data collected are adequate and of high quality.

4.0 REQUIRED EQUIPMENT

Magnetometers commonly used in hazardous waste site investigations include the total field proton
precession magnetometer, the fluxgate magnetometer, and the magnetic gradiometer. The total field
roton_precession_magnetometer is the most commonly used magnetometer because it is easy to
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operate. has no instrumental drift, and can acquire data rapidly. The fluxgate magnetometer can better
define the boundaries of buried ferrous objects than the proton precession magnetometer, but is subject
to instrument drift. Magnetic gradiometer measurements enhance anomalies resulting from shallow
magnetic sources. Textbooks such as Telford (et al. 1976) and Nettleton (1976) discuss in detail the

operation and construction of these and other magnetometers.

The total field proton precession magnetometer is the most commonly used magnetometer in hazardous
waste site investigations. This instrument utilizes the precession of spinning protons of hydrogen atoms
in a sample fluid (kerosene, alcohol or water) to measure the total magnetic field intensity. Total field
proton precession magnetometers are portable and do not require precise orientation and leveling;
however, the sensor must be oriented with one side facing approximately north and the sensor held
stationary during the cycling period. Proton precession magnetometers have no instrument drift, do
not require calibrations, are easy to operate, and have an accuracy of 0.1 gamma. The most recent
proton precession magnetometers have digital readouts and internal temporary storage of data.

The fluxgate magnetometer was developed during World War I as a submarine detector. Standard
texts (Telford et al. 1976; Rao and Murthy 1978) explain in detail the principles of operation of the
fluxgate magnetometer. The fluxgate magnetometer can define the boundaries of regions of buried
ferrous metal objects more precisely than the proton precession magnetometer.

There are several sources of errors in fluxgate magnetometer readings including unbalance in the two
coils. thermal and shock noise, circuit drift, and temperature sensitivity. Advantages include direct
readout. no azimuth orientation, minimal leveling, light weight, and portability (Telford et al. 1976).

Vertical magnetic gradiometers measure vertical differences in the earth’s total magnetic field.
Gradient measurements enhance magnetic anomalies resulting from near surface magnetic sources.
Discrimination between neighboring magnetic anomalies is also enhanced. These measurements are
generally made using an instrument similar to a total field magnetometer that has two or more sensors
mounted on a staff. The sensors are vertically separated by a constant distance, usually 1 to 3 feet.
Gradient readings are adversely affected by ferrous metal surface debris since signals from this surface
debris are also amplified. Consequently, removal of surface metal should be considered before
conducting a gradiometer survey.

Additional equipment may be needed, such as:

. a fiberglass tape measure

d a Brunton compass

. a tripod for holding instruments
o wooden stakes
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o plastic flagging . _
. any personal protective equipment specified in the site-specific health and safety plan

NOTE: No iron or steel materials, including steel-toed boots, respirators, or self-contained
breathing apparatus may be worn by the person operating the magnetometer.

5.0 PROCEDURES

Magnetic data are generally acquired at relatively close station spacings (5- to 50-foot intervals) along
closely spaced (10- to 50-foot) parallel survey lines.

Magnetic data can be acquired in a rectangular grid pattern or along traverses. Grid data are readings
acquired at the nodes of a rectangular grid; traverse data are acquired at fixed intervals along a line.
Traverse data are often preferable to grid data because they generally are less expensive to acquire
(heavily vegetated sites require time-consuming brush cutting to establish a complete grid) and more
useful for interpretation than an equal number of grid readings. Ideally, traverse lines ought to be
oriented in a north-south direction so that the maximum amplitude of an anomaly can be detected.
However, line orientations are often more dependent on site obstacles and sources of magnetic noise.

Station and line spacing intervals are determined on the basis of the desired resolution of the survey.
If individual drums or clusters of deeply (greater than 25 feet) buried drums are the objective of the
survey, then a detailed magnetic survey with relatively close station spacings (approximately 5 to
10 feet) and line spacings (approximately 10 to 25 feet) should be used. If large metal objects such as
10.000-gallon tanks or trenches filled with barrels are the objective of the magnetic survey, then a
reconnaissance or screening survey with longer station spacings (25, 50, or 100 feet) and line spacings
of 25, 50, or 100 feet may be appropriate. In conducting a survey the field operator must avoid or note
any sources of high magnetic gradients and alternating currents, such as power lines, buildings, and
any large iron or steel objects. It is also important that the operator be relatively free of magnetic
materials on his/her person (i.e., watches, glasses) and the magnetometer sensor be kept clean to avoid
possible magnetic-bearing dirt. Periodically during a survey, and particularly when an anomaly is
detected, it is important to establish that the magnetometer is providing valid readings and not random,
meaningless instrument noise. The simplest means of verifying magnetometer field readings is to take
several successive readings at one location. These reading should repeat to within +1 gamma. (In
areas where the magnetic gradient is high, readings may vary + 10 gammas or more.) Readings are
taken at predetermined intervals that depend on the nature of the survey and that may have to be
modified depending on the gradients encountered. For a detailed survey, a base station or the
reoccupation of a set of stations several times a day or a continuous monitoring station (within 100
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miles) is established to check for diurnal variations and magnetic storms. Magnetic surveying should
not be conducted during a magnetic storm due to the large instantaneous changes in the total magnetic

field.
The following steps must be followed when conducting magnetometer surveys:
1. Review available information concerning past disposal practices at the site to be surveyed so

that target areas and potential sources of interference can be identified. Estimate the intensities
of potential anomalies, if possible.

(3]

Determine the necessary resolution of the survey based on the size of the smallest target.

3. Visit the site to determine the applicability of the method with regard to terrain and possible
interferences such as surface metals, fences, buildings, and power lines and other utilities.

4. Review the site geology to determine if there are any variable geologic conditions or geologic
features that may produce anomalies and affect detection of the target.

5. Establish a base station for the site to provide data to correct for diurnal variations in the
magnetic field and to identify magnetic storms. Note: This step may be omitted if an accurate
source of magnetic data is available (e.g., National Oceanographic and Atmospheric
Administration stations).

6. Check and record the calibration date on the magnetometer and complete any applicable
instrument response or field checks per SOP 5-1. Magnetometers generally are calibrated by
the manufacturer. If more than one (1) year has elapsed since the last calibration, return the
instrument to the manufacturer for recalibration.

7. Identify an appropriate location at the site that has no documented history of disposal to
establish background conditions at the site. Conduct a survey over an area of appropriate size
and tabulate the average intensity reading and the range of readings. Establish a baseline value,
which is the lowest intensity value that would be considered anomalous. This step will
characterize the conductivity and magnetic intensity of subsurface materials at the site and allow
accurate delineation of anomalies.

8. Design a survey with data taken at either equally spaced stations located across a rectangular
grid or at equal intervals along several profile lines (profile lines need not be parallel). The
distance between stations is dependent on the target size, and, as a rule of thumb, the spacing
between stations should be approximately one-fourth of the lateral extent of the target. The
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10.

11.

12.

13.

14.

15.

16.

6.0

6.1

closer the stations are spaced, the better the resolution becomes, thus increasing the probability
of detecting magnetic anomalies.

Construct the survey grid so that, if possible, the grid lines are perpendicular to the long axis
of the target. If not possible, then construct the grid lines north to south.

Mark the grid with wooden stakes or some other nonmetallic station marker.

Take a measurement at a particular site by placing the magnetometer at a station, properly
orienting the sensor, and taking the reading in accordance with the operating instructions for
the particular instrument being used.

Hold the magnetometer above ground at least 0.5 meter for this measurement. A greater
distance between the ground and the sensor will be necessary in many cases to reduce
interferences produced by small ferrous masses at the surface. All subsequent measurements

at all grid sites must be taken at this same height above ground.

Collect readings of intermediate locations between the established traverses and recording
stations to better delineate areas with a high magnetic field gradient.

If interferences are unavoidable, be sure to account for their effects and proceed accordingly.
Record the reading, survey marks, and comments in an applicable logbook.

Note permanent features, with respect to grid locations, to facilitate the preparation of a base
map upon which the grid and resultant data can be accurately depicted.

Collect the readings in the most compressed time frame possible to reduce diurnal effects on
the data.

POST-SURVEY WORK ACTIVITIES

Data Interpretation and Presentation

In many cases, the total magnetic field data may require only a simple qualitative analysis in the field.
Generally, however, a quantitative analysis is performed with the data presented in the form of a
contour map. The contour map is generated by plotting the x, y, and z coordinates of the survey data,
where x and y represent a physical location on the grid. and z represents the total field intensity at that
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location. For the purpose of contouring shallow localized targets (i.e., most environmental
applications), the removal of regional gradients and diurnal variations will not be necessary. In most
cases, the contour interval used for this type of data is significantly larger than either of these
phenomena. If desired, the total field readings can be reduced by the average background intensity.

Profiles of specific magnetic anomalies within the survey area can also be generated. These profiles
can be used to make gross estimates concerning the depth and mass of the anomaly source.

6.2 Data Entry and Software

Many magnetometers are equipped with built-in data loggers that will store the x, y, and z variables
as the survey progresses. The data can then be down-loaded to one of many processing and display

programs. This procedure eliminates the necessity of manual data entry. One significant disadvantage
of the data logger is that it does usually not allow, in any convenient manner, for the entry of

intermediate recording stations that deviate from the preprogrammed grid configuration.

Examples of software packages suitable for the manipulation of magnetic field data include the Golden
packages (Surfer and Grapher), Mag-Pac (designed specifically for magnetometers built by EG&G
Geometrics), Magmod (by GeoCompu-Graph), and Magix (by Interpex Ltd.). The golden and Mag-
Pac packages are suitable for presentation purposes only, while the Magmod and Magix packages
contain both presentation and interpretation capabilities.

7.0 RESTRICTIONS/LIMITATIONS

The following limitations apply to this procedure:

1. Natural formations or man-made objects such as buildings may interfere with or invalidate
magnetic measurements.

2. Detection is limited to the depth and quantity of ferrous metal present.

3. Data from magnetometer surveys are considered to be screening data and, therefore, meet EPA
and HAZWRAP screening requirements only.
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1.0 OBJECTIVE

This standard operating procedure (SOP) governs lithologic logging of core, cuttings. split spoon
samples, and subsurface samples collected during field operations at sites where environmental
investigations are performed by CDM Federal Programs Corporation (CDM Federal). The purpose of
this SOP is to present a set of descriptive protocols and standardized reporting formats to be used by all
investigators in making lithologic observations. It prescribes protocols for recording basic lithologic
data including, but not limited to, lithologic names, texture, composition, color, sedimentary structures,
bedding, lateral and vertical contacts, and secondary features such as fractures and bioturbation.

The goal of this SOP is to provide a set of instructions to produce uniform lithologic descriptions and
to present a list of references to help in this task.

2.0 BACKGROUND
2.1 Definitions

The following list of definitions corresponds to the description sequences outlined in Section 5.2.1.
They are provided to aid the lithologic logger in what to look for when following the sequences. An
example lithologic log is given in Attachment A.

Name of Sediment or Rock - In naming unconsolidated sediments, the logger should use field equipment
and reference charts 1o help identify the grain-size distribution and should name the matenal according
to the procedure in Section 5.2.1. In naming sedimentary, igneous, and metamorphic rocks, the logger

should examine the specimen for mineralogy and use the appropriate classification chart in the
attachments.

Texwure - In examining unconsolidated sediments, the texture shall refer to the grain size distribution,
particle angulanty, sorting, and packing. The logger should provide estimates of the grain-sizes present
using Attachment B and C. When larger particles such as cobbles are present, determine the size of the
particles and give a percentage estimate. The sediment particles should be examined for angulanty by
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present and the density of voids as well as a size estimation should be given. If fractures or cavities
contain evidence of secondary minerals such as zeolites. clays, or iron oxides. then a description of the
mineral fill should be added.

Evidence of Contamination - The logger should examine the core and note any obvious signs of
contamination such as streaking, free product, odor. or discoloration. These observations should be noted
in the field book as should any readings from the photo ionization or flame ionization detector (PID/FID).
PID/FID hits should be recorded on the Lithologic Log form also.

Description of Contacts - The logger should note any significant change in lithology. These changes may
be gradational contacts within sediments or may be sharp contacts such as sediments over rocks. The
contacts should be noted as to whether they are erosional, gradational, or sharp and the depth below the
surface should be noted.

Composition - The composition of the rock refers to the mineralogy of the material encountered. For
sedimentary rocks, it is important to note the matrix composition and use Attachment E in naming. In
igneous and metamorphic rocks, the minerals which make up the rock should be stated and an estimation
of their percentage should be noted. The classification charts listed in the Attachments D and F provide
a description of common compositions.

Degree of Vitrification - This term is applicable to volcanic rocks and refers to the degree of welding in
pyroclastic matenials. Describe these rocks as poorly welded, moderately welded, or strongly welded.

2.2 Discussion

The installation of monitoring wells, piezometers, and boreholes is a standard practice at many sites
requiring environmental investigations. The installation of these devices requires that a trained geologist,
or other earth scientist, provide lithologic descriptions as they encounter subsurface matenial during
augering or drilling. In evaluating these lithologic descriptions from different boreholes, monitoring
wells. or piezometers, it is sometimes possible to correlate similar units. To help in this task, it is
important to provide uniform and consistent descriptions.

In describing lithologies, it is helpful to have a set of references covering items such as the classification
of igneous. metamorphic, and sedimentary rocks, grain-size percentage estimation, particle shape, grain-
size charts. and lithologic symbols. In order to make lithologic descriptions produced by CDM Federal
staff as uniform and consistent as possible, this SOP provides a list of references to be used in the field.
This SOP also provides a sequence for recording information on a standardized log form to make
descriptions as uniform and consistent as possible.
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3.0 RESPONSIBILITIES

Geologist - The field person performing lithologic logging is responsible for making a consistent and
uniform log and for turning in field forms and logbooks to the Field Team Leader (FTL).

Field Team Leader - The FTL is responsible for maintaining logbooks and forms and for approving
techniques of lithologic logging not specifically described in this SOP.

40 REQUIRED EQUIPMENT

The description of subsurface lithologies requires a minor amount of field equipment for the geologist.
This section provides a list of equipment to be used by the lithologic logger but does not include
equipment such as dnll rigs, PID/FID, sampling equipment. and personal protection equipment. The
following 1s a general list of equipment that may be used:

e Field logbook and Lithologic Log form
s Clipboard

e Dilute (10%) HCI

» Plastic sheeting

e PVC sampling trays

» Waterproof pens

e No.2sieve

* 10x magnifying hand lens

o Reference field charts

o PID/FID

5.0 PROCEDURES
5.1  Office

e Obtain field logbook and Lithologic Log forms

e Coordinate schedules/actions with FTL

¢ Obtain necessary field equipment (i.e., hand lens, 10% HCI)

¢ Obtain CDM Federal reference field charts

¢ Review field support documents (i.e.. sampling plan, health and safety plan)
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« Review applicable geologic references such as U.S. Department of Agncuiture (USDA) Soil
Conservation Survey Soil Surveys and/or geologic maps

5.1.1 Documentation

Individuals performing lithologic logging will record their observations in a commercially available,
bound field logbook (e.g., Lietz books) and/or on individual Lithologic Log forms. Lithologic loggers
will follow the general procedures for keeping a field logbook. When using a bound field logbook. record
the same data required on the Lithologic Log form. Data from the field logbook must be transcribed to
the Lithologic Log form if filling in the form in the field is not feasible. However, the data must be the
same as that recorded in the field logbook. Editing of field logbook data is not allowed. In addition. if
data are transcribed to the Lithologic Log form. it should be done within one day of the onginal data
recording. All blanks in the Lithologic Log form must be filled out. If an item is not applicable. an "NA"
should be entered.

The Lithologic Log form should be filled out according to the following instructions:

The top part of the form contains general information. The project name and number must be filled in
to identify the site. The date that drilling was started and completed, and the well number within the site
should be stated. The name of the person logging the well is recorded as is the total depth drilled.
Weather condition descriptions should correlate with what is written in the logbook. The last item to be
completed is the name and company of the driller and the type of drill rig and bits used. ’

The bottom part of the form shall be completed according to the instructions provided within this section
and according to the sequence provided in Section 5.2.1. The depth column refers to the depth below
ground surface and should be provided in feet. The tick marks can be arbitrarily set to any depth interval
depending on the scale needed except where client requirements dictate the spacing. The lithology
column should contain a schematic representation of the subsurface according to the symbols found in
Attachment G. Use a single X to mark the area where no core was recovered, and notes should be
recorded as to why the section was not recovered. The X should be marked from the top to the bottom
of the section so that the entire interval is marked. If the geologist can interpret the probable lithology
of the missing section with reasonable confidence. they may fill in the symbols behind the X. Sharp or
abrupt contacts between lithologies will be indicated by a solid horizontal line. Gradational changes in
lithologic composition will be shown by a gradual change of lithologic symbol in the appropriate zone.
PID/FID hits should be recorded within the PID/FID column at the appropriate depth, if applicable. Blow
counts specifically refer to the number of hammer blows it takes to drive a split spoon into the ground.
Usually this is recorded as the number of blows per 6 inches but may vary. The recording of blow counts
provides a relative feel for the cohesiveness of the formation. The individual recording lithologic logs
should ask the FTL whether it is required information. The description column is the most important part
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of the lithologic log form and is where the lithology is described. In completing this section, use the
applicable reference charts and complete according to the sequence in Section 5.2.1. The sample interval
column is reserved for noting any samples taken and processed for the laboratory. The sample number
shall be filled in at the appropriate depth. The last column refers to the percent core recovery. The
individual performing lithologic logging should determine the amount recovered and write the percentage
at the appropriate depth.

In addition to the information on the lithologic form, the logger should fill in appropriate information into
the logbook when there is a rig shut down, rig problems, failures to recover cores. or other issues.

5.2 General Guidelines for Using and Supplementing Lithologic Descriptive Protocols

This SOP is intended to serve as a guide for recording basic lithologic information with emphasis on those
sediment or rock properties that affect groundwater flow and contaminant transport. The fields of
specialization of geologists using this SOP will vary. If the user has expertise in a particular field of
petrology or soil science that allows for descriptions of certain geologic sections beyond the basic level
required by this SOP, they may expand their descriptions. This should be done only with approval of the
FTL. The descriptive protocol presented here must be followed in making basic observations. Any
further descriptions must follow a protocol that is published and generally recognized by the geologic
community as a standard reference. General lithologic description will not include collecting detailed
information such as can be obtained from sieve analysis or petrographic analysis. This SOP is a guide
for recording visual observations of samples in the field aided by a 10x hand lens and the other simple
tools. Field descriptions should be supplemented by petrographic analysis and sieve analysis when the
FTL needs data on numerical grain size distributions, secondary porosity development, or other data that
can be collected by these methods.

This SOP inciudes protocols for describing igneous, metamorphic, sedimentary rocks, and unconsolidated
materials. Common abbreviations are given in Attachment H. This SOP includes charts to be used for
classification and naming of rocks, sediments. and soils, and descriptions of texture, sedimentary
structures, and percentage composition of grains. There is also a chart of lithologic symbols to be used
and a list of abbreviations. For charts covering other observations or field procedures not specified by
this SOP, the user 1s referred to the following for more information:

» Compton's Manual of Field Geology and American Geological Societv (AGI) Data Sheets for
Geology in the Field, Laboratory, and Office contain other reference charts applicable to

descriptions. The source of the chart used must be recorded on the Lithologic Log form or in the
field logbook.
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e ' The Munsell soil color chart may be used for descriptions of color.
o The Dictionarv of Geological Terms (AGI) is to be used for definitions of geological terms.

Some observations will be common to all rock and soil descriptions. All descniptions should include as
appropriate: name of sediment or rock, color, sedimentary structures, texture, moisture content,
composition, fabric, significant inclusions, and degree of consolidation or induration. The description
of each category should be separated by a semicolon. Each section that discusses descriptions of a
particular lithology provides a sequence for recording observations. Follow these sequences for all
descriptions. All lithologic descriptions shall be segregated from interpretive comments by recording

them in the field book.

Secondary features affecting porosity and permeability such as fractures (joints or faults), cavities, and/or
bioturbation should be described if observed. Exact measurement of apparent bed thicknesses should be
made when logging core and should supplement terminology such as "thin" or "thick." Particular
attention is to be given to recording exact locations of water tables, perched saturated zones, and
description of contaminants that may be visible. In some cases individuals logging may wish to describe
materials such as unconsolidated sediments and soils according to different systems such as the Unified
Soil Classification System (USCS) or USDA Soil Taxonomy System. These descriptions can provide
additional information from what is required by this SOP. If an individual is competent in using other
description methods. then they should do so with permission from the FTL. It is often more practical to
use abbreviations for often repeated terminology when recording lithologic descriptions. For the terms
given in this SOP, its Attachments, or the associated charts to be used for description in the field, use only
the designated abbreviations. Other abbreviations are allowed. However, the abbreviation and its
meaning should be recorded on the lithologic log the first time it is used and should be recorded at least
once for every well or boring log. Loggers are cautioned to limit the use of abbreviations to avoid
producing a lithologic log that is excessively cryptic.

5.2.1 Protocols for Lithologic Description

This section describes the protocols for completing a lithologic description. The logger should use the
appropriate portion of this section when describing cores. In recording descriptions of sedimentary
sections from a whole core it is possible to reduce the amount of description being written by at least two
strategies. One is to look at as long of a section of core as possible, looking for the "big" picture. For
instance. in a 20-ft-thick zone the dominant lithology may be siltstone that is interrupted by several thin
beds of another lithology such as gravel. This section description can be simplified by writing: 35-55
(below ground surface) bgs = siltstone (with other descriptors) except as noted; 37.5-38.5 gravel zone
(with descriptors); 40-42 pebble zone (with descriptors); etc. This also aids in "seeing" the thickest unit
designations possible for use in modeling. Another acceptable way to describe the same interval would
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be: 35-37.5 siltstone; 37.5-38.5 gravel zone (with descriptors); 38-40 same as 35-37.5: 40-42 pebble
zone (with descriptors); etc.

Description of Unconsolidated Material

Unconsolidated material comprises a significant portion of the sections of interest at CDM Federal sites.
The shallow subsurface is very important to the hydrologic investigation, as this is the portion of the
geologic section where infiltration first occurs. Much of the contamination at sites being investigated is
surface contamination and therefore lies on, or within, the upper portion of the surficial material.

For the purpose of this SOP, soil refers to the upper biochemically weathered portion of the regolith and
not the entire regolith itself. Soils are to be described as unconsolidated material and should use the same
description format. The scientist may use the USCS classification if consistent with project objectives.
More detailed soil descriptions should only be made in addition to descriptions outlined in Section 3.3.3.

Descriptions of unconsolidated sediments should follow the following sequence:

Name of sediment (sand, silt, clay, etc.)

Texture

Composition of larger-grained sediments
Color

Structure

Degree of consolidation and cementation
Moisture content

Evidence of bioturbation

Description of contacts

In naming unconsolidated material (refer to Naming of Unconsolidated Materials, Attachment I), the
particle size with the highest percentage is the root name. When additional grains are present in excess
of 15%, the root name is modified by adding a term in front of the root name. For instance, if a material
| is 80% sand and 20% gravel, then it is gravelly sand. If the subordinate grains comprise less than 15%
but greater than 5%, the name is written: (dominant grain) with (subordinate
grain). For example, a sediment with 90% sand and 10% silt would be named a sand with silt. If a
sediment contains greater than 15% of four particle sizes, then the name is comprised of the dominant
grain size as the root name and modifiers as added before. For example, if a material is 60% sand, 20%
silt and 20% clay the name would be a silty clayey sand. If a material is 70% sand, 20% silt and 10% clay,
it would be a silty sand with clay. When large cobbles or boulders are present, their percentage should
be esumated and their mineralogy recorded. Use AGI Data Sheet 29.1 (Attachment B) for grain terms.
Refer to Attachment J for an example sorting chart.
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Description of Sedimentarv Rocks

Sedimentary rocks consist of lithified detrital sediments such as sand and clay, chemically precipitated
sediments such as limestone and gypsum. and biogenic material such as coal and coquina. The
classification scheme for naming these rocks is found in Attachment E. Classification of Sedimentary
Rocks.

Descriptors for sedimentarv rocks should be eiven in the lithologic log in the following sequence:

Name of rock

Texture

Color

Sedimentary structures
Degree of composition
Presence of fractures or vugs
Moisture content
Bioturbation

Description of contacts

Description of Igneous and Metamorphic Rocks

Igneous rocks. volcanic and plutonic. and metamorphic rocks are not as commonly observed at work sites,
but they may be found interspersed in the sedimentary section as ash layers and as bedrock. Where they
form bedrock. the development of fractures and vugs is important to their hydrologic properties. If the
logger is unsure of the name of the rock because of difficuity in determining mineralogy, the name shall
be accompanied by a question mark. Attachments E and F provide a classification system for these
materials.

Ieneous and metamorphic rock descriptions should follow the peneral format:

Name of rock

Texture

Color

Degree of induration for volcaniclastics
Composition

Presence of fractures or vugs

Presence of secondary mineralization
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e Moisture content

o Weathenng

6.0 RESTRICTIONS/LIMITATIONS

Only geologtsts, or similarly qualified persons trained in lithologic description are qualified to perform
the duties described in this SOP. The FTL for a project will have the authority to decxde whether or not
an individual is qualified.

7.0 REFERENCES

American Geological Society, American Geological Society Data Sheets for Geology in the Field,
Laboratory, and Office, 3rd Ed, 1989.

American Geological Society, Dictionarv of Geologic Terms, Anchor Press, Garden City, New York,
1960.

Compton, R.R., Manual of Field Geology, John Wiley & Sons Inc., New York, New York, 1962.
Munsell Color Chart, Soil Test Inc., Evanston. Illinois. 1975.

U.S. Department of Agriculture Soil Conservation Service, Soil Taxonomy, U.S. Government Printing
Office. Washington, D.C., 1972.

Woodward, L.A., Laboratory Manual Physical Geology, University of New Mexico Printing,
Albuquerque, New Mexico, 1988.
8.0 ATTACHMENTS

Note: These Attachments are for informational purposes. Other equivalent charts such as USCS or logs
may be used.

Attachment A - CDM Federal Programs Corporation Lithologic Log

Attachment B - Grain-size Scale. Graph determining size of sedimentary particles, particle degree of
roundness charts.

Attachment C - Particle degree of Distribution Estimation Chart
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Attachment D -  Classification of Igneous Rocks
Attachment E -  Classification of Sedimentary Rocks
Attachment F - Classification of Metamorphic Rocks
Attachment G-  Lithologic Symbol Chart

Attachment H-  Abbreviations

Attachment I - Naming of Unconsolidated Matenals
Attachment J - Sorting Chart

Attachment K -  Example of United Soil Classification System (USCS)
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ATTACHMENT A
CDM FEDERAL PROGRAMS CORPORATION
3 LITHOLOGIC LOG
Boring No Sheet of
Protect’ Proiect No.: Date Started:
Well No - Rig: Date Ended:
Logged bv: Total Depth: Driller:
Weather: Bits:
SAMPLE % PID/ BLOW
DEPTH LITHOLOGY INTERVAL | RECOVERY FID COUNTS DESCRIPTION
PROPORTIONS COMESIONLESS COHESIVE CONSISTENCY
Blows
Blows
trace 0to 10% loose 04
Owo 10
soft
hnle 10 to 20% med dens 1010 )0 4-8
med stff
some 2010 35% dense 8-15
3010 30 .
stiff
and 1510 50% very dense 15-30
50+ .
very suff
30+ hard
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ATTACHMENT B

AQI DATA DEEET 2.1

Qrein-etn Scales

AQI DATA SMEET 8.2
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ATTACHMENT C
- a‘.-‘... . = :aunonr:u AGH DATA BMEET D2

A Geologcal L Deis Shests, Third Editicn, 1989.
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LITHOLOGIC LOGGING

ATTACHMENT D

CLASSIFICATION OF IGNEOUS ROCXKS
MINERAL COMPOSITION
Quarz > 10% Quarz <10% Feldapar abundant Mafic Mafic muosmis >70%
Abuadars feid. A feldmp 40-T0% :Quarz
Mafic aunsrais ousor Mafic missrsis misor or sheses
moadersia
Colar index Light Color insrewduts color Dack Dark
Chaminry Si0,70% Si0A0% $i0,50% 510408
Phassruic (visible Graaste (Gr) Dsorue (Dr) Gabbro (GY) Peridotiis (Pr)
with aaked eye) {onosUly obivens)
T Aphamitic Rhyoins (Ry) Andessis (An) Rasakt (Ba) Komsuus (Km)
E ( pic) (q P yus) (feld or mefic (very mare)
X phemncryms; no
T quare)
u Felasue (FD)
: (no pheancrves)
Glassy OCbasdian (0b) Pumscs (Pv) Rsre
Glassy-Fragmenai Tufl <4mem (TH Rare
(Pyrociasuc) Breccia > 4mm (Br)

* Modified from W

.LA.L y M

| Phyncsi Geoloyy, 1988.
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ATTACHMENTE

CLASSIFICATION OF SEDIMENTARY ROCKS

COMPOSITION NAME OF ROCK
AND/OR GRAIN SIZE
D CONGLOMERATE
E | Gravel greswer tan 2 mm | (Cp)
T
R ARECCIA (B
! SANDSTONE (5s)
T | Sand2 om0 1/16 e QUARTZ @)
A GRAYWACKE (Gw)
L ARKOSE (AX)
SHALE (sah
Mud isas thaa 1/16 enm SILTSTONE (S)
MUDSTONE (M)
LIMESTONE (1a)
Limy mud or coines TRAVERTINE (TW)
c
H DOLOMITE (Df)
E
M | Silica CHERT (C)
1
¢ | Cakwm Suiphats pius ayrsuM (Gy)
A welsr
L] Halae ROCKSALT (Ns)
] Plam remaine COAL (CD)
1
O | Shell fragmecns. anells, COQUINA (Cg)
G | fragmems: soms iuny
E | mus umaiy premen CHALK (Cakx)
N
! Sballs of duioaw (manns | DIATOMITE (Dm)
c
or freshbwalee aigee)

* Modified from W

Physcai Geology, 1988.

rd. LA
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ATTACHMENT F

CLASSIFICATION OF METAMORMIC ROCKS
STRUCTURE TEXTURE CHIEF MINERALS NAME
N gremuns: brenks are Quasrmae (Qua)
° wcvam grame
[
gresnins grams calcug Martie (MO
f chmrty vadis
: gremsinr. grams » G (&)
1 choved amd misamct | chiorns. epuions
. hovebiswie
: " Hora/as (Hah
by
very fme-grammi
- and cinve
alasy oulunacTessEpac S (30
phylme [~ 1" 9 Paytias (PY0
e
[~ 1 ¥ Shamshas
ourn. emphiis
chiorms., msm [a ]
plagucims Scham (C)-Sch)
mEswves, euErs Mwaovas (Ms)
F Sches (Sch)
. achaes swen. axmcsves Garam (G)
! Musawvas (Ms)
i Schas (Sch)
.
[ - (Amp)
. plagmacime
asurelss. guren. Garam (G)
masyves Smaveins (3)
Mussowvas (Ms)
Scham (Sch)
dagwetians s (Amp)
horabinde Gusse (Ges)
fabiopas. quarn Grenms (G
Gusan (Gus)
syo-chagnd feldoyns. Anges (An)
- G (Gas)
® Moduad (rem W LA.L y Masunl Poyseni Genlagy. 1988,
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Gypsuen
Rocksalt

Coal

Coquine

Chalk. Di

Chent. Bedded

ATTACHMENT G
Symbeis for
Meotamorpax Rocks
/_-'_" Quartow
‘-':' -:'. j
,_:.L—-?
F'ow
b ~1 Gresamon
oo s
e
~ 3 Phyllise
e
A Schim
77
‘\ 4, \
~
> Gosies
Symbois for
igesmes Rocks
o ang
oy Tull and Tuff Breces
Basc lavs flows

ree"._l Ligh colored lava Nlows

°
 p | Porphynuc

Gramsuc

/:.ﬂ&m

P Aphansuc or Msamve

C RR., M I of Fueld Geology. 1942,

-
Sy

Pebbles

Cobbles

Shaly, Arpilisceous

Calcsreous. Caliche

Charts

Ss xbdd
Sa iam

Ss lens 10 shaie

Bioturbawed

Fracrurss

Vugs
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ATTACHMENT H

COMMON ABRREVIATIONS

Abundas - sbnt Diammar - du Lansusted - lacm
Amous - e Differem - difT Maxichuem - cax
Appronimess - approx Disssrmasied - dissren Pebbils - pbi
Aresacenus - arsa Eleveucs - sisv Phesocrya - phen
Arpillscecus - ary Equivaient - egury Porpbynuc - porph
Average - sve Folisted - lol Probabie - prob
Bedded - bdd Formauoa - frm Quarz - qrz
Bedding - bdg Fracacre - frac Raguiar - reg
Calcarecus - calc Fragmesui - frug Rocks - ,x
Comemed - cre Grasuiar - Graa Rounded - rod
Cobbie - cbl Gypeiferous - Gyp Sesrniad - aat
Comact - cu Horizomal - hrx Sescadary - sec
Cross-bedded - xbdd lgnsoue - ign Silicoons - ol
Cross-bedding - xbdg Lochumos - wncl Sirvcmire - arue
Cross-lamunsiad - xism | lusrbedded - imbdd Uaconformity - vacaf
Crysai - 1) Lrreguiar - weg Vensgswd - vrpt
Crymalios - xin Joum -y Veia - vo
grea - gu gradsuceal - graé poor - pr
fime o [ sromonal - er wmodersss - mod
veory fioe - vf sbrupst - abd well - weil
medm - owed
oMM - cTY Eabrc
lasye - ig FTeis supponad - 1o
vory large - vig MMNX Supponss - ma
sl - em mbrcets - o

Adaped (rom. Compion. &.R., M of Field Geoiogy, [961.
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ATTACHMENT I

Naming of Unconsolidated Mateniais

> 198 [ ] Gowenlly Sumi Gevally 82 Gopunlly Qoy
o

> 138 el Sandv Gewai S Samby & Samty Quoy
> 13% o Liby Geowsl Sy i = Ey Coy

> 198 olor Cuyuy Govesl Chpoy dumt e ed

$t3% pomi Na Agnimsiin Sl with Gewnd 23 ot Gl Coy with Gowmi

198 e Goowsl wut st | N aumismain S ath el Cloy whh ams
$158 o Govend web «ib el oAb aib N appimbie Cap b ad
S138 ataw Goompl oth atoy Susl owb awy D vtk ey M spphmls
> s ety Goosl Gromlly Sund Gepmlly Samty Cumlly Sumty
powl gl > [} Ow

138 e

> 158 Sy Geonnd Gounnily Sey Genmily s Geomdy Slay
pwmi ph > [~ Cuy

11% o

> 198 Quuy Geowni Geomily Qmyoy Gousnily Samty Gouwsity Ciay
vl phs > Sand -»

138 etoy

> 158 amm Sy Sune Oy Semd Smpty S lamty Sy Oy

s > 138 [~ ]
L]

> 138 aum Sty Crwyoy Cuyoy tumt Lamgy Quyey lamty Cuy
im > 198 Gownni [ ]

-y

> 138 da Sivy Cwyay Ry Coyey bamd Cuapoy Sia oy oy
e Gaved

> 138 oy

NOTE: Over cumtumictn e sumdis wiun of mtints Sows 60 Srumms @ gy s 138, For
aampa, s Sy Qeyoy Gty bemt. O pmedein eutmmEns s aut © ¢ Growaly fd
b ol

Compron, R.R., Masual of Field Geology, 1962.
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ATTACHMENT J

Sorung Chan

RR. M ) of Field Geology, 1962.

CDM FEDERAL PROGRAMS CORPORATION

Techmceal Standard Operatmg Procechures




LITHOLOGIC LOGGING

SOP 3-5
Revision: 4

Date: Februarv 18. 1999

Page: 22 of 23

ATTACHMENT K

Example of Unified Soil Classification System (USCS)

BOULDERS
COBBLES

GRAVEL:
COARSE

MEDIUM

FINES:
SILTS
CLAYS

Unified Soll Classification Svstem (USCS)

MILLIMETERS INCHES SIEVE SIZES
> 300 > 11.8 -
75 - 300 | 29 - 11.8 -
75 - 19 29 - .75 -
19 - 48 J5 - .19 |3/4° - No. 4
48 - 2.0 | .19 - .0B |No. 4 - Ne. 10
20 - 43 .08 - .02 |No. 10 - No. 40
43 - .08 | .02 - .003 |No. 40 - No. zoo'.,‘{,
< .08 < .003 < No. 200
< .08 < 003 < No. 200
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ATTACHMENT K
Example of Unified Soil Classification System (USCS)
(Continued)
CLAY
Shear ;neoﬂ::'
mpre!
CLAY THUNS ST N t:;..
FONSISTENCY| PENETRATION | BLOWS/ | (PSR | ¥ &

FT. [TORVANE! 5, moerpmover

VERY SOFT Exudes <2 250 500

- 250 - 500 500 - 1000
SOFT ‘L" 2-4

1000 - 2000

2000
VERY STIFF indentad | 15 . 30 zn“l:.- 4000 - 8000

> > 4000 > 8000

SAND

sourwe LTI mo v
: [R—
VE:“L%& 4 0-18 t—-'-

w
oy tand)

. Canlly pemsvuing wib 13°

WOSE SAND | 410 | 13- ag [Piv smerems o Ax
U rein-

MEDRINM ENSE . ot wEB
“.g 10-20)35-68 e evee om 5B
Pamvens & ot e 17"
DENSE SAND | 30 - 50| 65 - §5 presenmy 100 e om -0
—t
VERY DENSE oniy & @ bunse
snl:o 50 s - 100 117" minteng e Ges
S=i Summmee.
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1.0 OBJECTIVE

The objective of this standard operating procedure (SOP) is to set CDM Federal critenia for content entry
and form of field logbooks.

20 BACKGROUND

2.1 Definitions

Biota - The flora and fauna of a region.

Decontamination - To remove contaminants from field sampling equipment that might bias analytical
results.

Magnetic Declination Corrections - Compass adjustments to correct for the angle between magnetic north
and geographical meridians.

2.2 Discussion
Information recorded in field logbooks include observations, data, calculations, time, weather, description
of the data collection activity, methods, instruments, and results. Additionally, the logbook may contain

descriptions of wastes, biota, geologic material. and site features including sketches, maps, or drawings as
appropriate.

3.0 RESPONSIBILITIES

Field Team Leader (FTL) - The FTL is responsible for ensuring the nature and form of data entries are
conducted in accordance with this procedure.

Site Personnel - All CDM Federal employees who make entries in field logbooks during on-site activities
are required to read this procedure prior to engaging in this activity. The FTL will assign field logbooks to
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site personnel who will be responsible for their care and maintenance.

4.0 REQUIRED EQUIPMENT

Site-specific plans

Field notebook

Indelible black or blue ink pen

Ruler or similar scale (in some circumstances)

5.0 PROCEDURES
5.1 Preparation

In addition to this SOP, site personnel responsible for maintaining logbooks must be familiar with other
pertinent CDM Federal and site SOPs. These should be consulted as necessary to obtain specific
information about equipment and supplies. health and safety, sample collection, packaging,
decontamination, and documentation. These procedures should be located at the field office.

Field logbooks shall be bound with lined, consecutively numbered pages. All pages must be numbered
prior to initial use of the logbook. Prior to use in the field, each logbook will be marked with a specific
document control number issued by the document control administrator, if required by the QIP. Not all
contracts require document control numbers. The following information shall be recorded on the cover of
the logbook:

Field Logbook Document Control Number

Activity (if the logbook is to be activity-specific)
Name of CDM Federal contact and phone number(s)
Start date

The first few (approximately five) pages of the logbook will be reserved for a table of contents. Mark the
first page with the heading and enter the following;:

TABLE OF CONTENTS

Date/Description Page

(Start Date)/Reserved for TOC 1-5
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The remaining pages of the Table of Contents will be designated as such with "TOC" written on the top
center of each page.

5.2  Operation

The following is a list of requirements that must be followed when using a iogbook:

Record work, observations, quantities of materials. calculations, drawings, and related
information directly in the logbook. If data collection forms are specified by an activity-
specific plan, this information need not be duplicated in the logbook. However. any forms used
to record site information must be referenced in the logbook.

Do not start a new page until the previous one is full or has been marked with a single diagonal
line so that additional entries cannot be made. Use both sides of each page.

Do not erase or blot out any entry at any time. Indicate any deletion by a single line through the
material to be deleted. Initial and date each deletion. Take care to not obliterate what was
written previously.

Do not remove any pages from the book.

Record as much information as possible.

Specific requirements for field logbook entmes include:

Initial and date each page

Sign and date the final page of entries for each day

Initial and date all changes

Multiple authors must sign out the logbook by inserting the following:

Above notes authored by:
- (Sign name)
- (Print name)

- (Date)

A new author must sign and print his’her name before additional entries are made
Draw a diagonal line through the remainder of the final page at the end of the day
Record the following information on a daily basis:

- Date and time
- Name of individual making entry
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- Names of field team and other persons on-site

- Description of activity being conducted including station (i.e.. well. boring.
sampling location number) if appropriate

- Weather conditions (i.e., temperature, cloud cover, precipitation, wind direction. and
speed) and other pertinent data

- Level of personal protection to be used

- Serial numbers of instruments

- Required calibration information

- Serial/tracking numbers on documentation (e.g., carrier airbills)

Entnies into the field logbook shall be preceded with the time (written in military units) of the observation.
The time should be recorded frequently and at the point of events or measurements that are critical to the
activity being logged. All measurements made and samples collected must be recorded unless they are
documented by automatic methods (e.g., data logger) or on a separate form required by an operating
procedure. In these cases, the logbook must reference the automatic data record or form.

At each station where a sample is collected or an observation or measurement made, a detailed description
of the location of the station is required. Use a compass (include a reference to magnetic declination
corrections), scale, or nearby survey markers. as appropriate. A sketch of station location may be
warranted. All maps or sketches made in the logbook should have descriptions of the features shown and a
direction indicator. It is preferred that maps and sketches be oriented so that north is toward the top of the

page.
Other events and observations that should be recorded include:

o Changes in weather that impact field activities

e Deviations from procedures outlined in any governing documents. Also record the reason for
any noted deviation.

¢ Problems, downtime, or delays

o Upgrade or downgrade of personal protection equipment
5.3  Post-Operation
To guard against loss of data due to damage or disappearance of logbooks, completed pages shall be
periodically photocopied (weekly, at a minimum) and forwarded to the field or project office. Other fieid

records shall be photocopied and submitted regularly and as promptly as possible to the office. When
possible. electronic media such as disks and tapes should be copied and forwarded to the office.
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At the conclusion of each activity or phase of site work, the individual responsible for the logbook will
ensure that all entries have been appropriately signed and dated. and that corrections were made properly
(single lines drawn through incorrect information, then initialed and dated). The completed logbook shall
be submitted to the records file.

6.0 RESTRICTIONS/LIMITATIONS

Field logbooks constitute the official record of on-site technical work. investigations. and data collection
activities. Their use, control, and ownership are restricted to activities pertaining to specific field
operations carried out by CDM Federal personnel and their subcontractors. They are documents that may
be used in court to indicate and defend dates, personnel, procedures, and techniques employed during site
activities. Entries made in these notebooks should be factual, clear, precise, and as non-subjective as
possible. Field logbooks. and entries within, are not to be utilized for personal use.

7.0 REFERENCES

Sandia National Laboratories, Procedure for Preparing, Sampling and Analysis Plan, Site-Specific
Sampling Plan, and Field Operating Procedures, QA-02-03, Albuquerque Environmental Program
Department 3220, Albuquerque, New Mexico, 1991.

Sandia National Laboratories, Division 7723, Field Operation Procedure for Field Logbook Content and
Conrrol. Environmental Restoration Department, Albuquerque. New Mexico, 1992.
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1.0 OBJECTIVE

The purpose of this standard operating procedure (SOP) is to provide standard guidelines and methods
for photographic documentation, which include still photography and video tape recordings, of field
activities and site features (geologic formations, core sections, lithologic samples. water samples,
general site layout, etc.). This document shall provide guidelines designed for use by a professional
or amateur photographer. This SOP is intended for circumstances when formal photographic
documentation is required. Based on project requirements. it may not be applicable for all photographic
activities.

2.0 BACKGROUND
2.1 Definitions

Photographer - Camera operator (professional or amateur) of either still photography or video tape
recording whose primary function with regard to this SOP is to produce documentary or data-oriented
visual media.

Identifier Component - Visual components used within a photograph such as visual slates, reference
markers. pointers.

Standard Reference Marker - A reference marker that is used to indicate a feature size in the photograph
and is a standard length of measure, such as a ruler, meter stick, etc. In limited instances, if a ruled
marker is not available or its use is not feasible. it can be a common object of known size placed within
the visual field and used for scale.

Slates - Blank. white, index cards used to write information pertaining to the subject/procedure being

photographed. Letters and numbers on the slate will be bold and wrinten with black, indelible marking
pens.
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Arrows and Pointers - A marker used to indicate and/or draw attention to a special feature within the
photograph.

Contrasting Backgrounds - Backdrop used to lay soil samples, borings, or other objects for clearer
viewing and to delineate features.

- Data Recording Camera Back - A camera antachment or built-in feature that will record, at the very
least. frame numbers and dates directly on the film.

2.2 Discussion

Photographs and video tape recordings made during field investigations are used as an aid in
documenting and describing site features, sample collection activities, equipment used and possible
lithologic interpretation. This SOP is designed to illustrate the format and desired placement of
identifier components, such as visual slates, standard reference markers, and pointers. These items
shall become an integral part of the "visual media" that, for the purpose of this document, shall
encompass both still photographs including digital photographs and video tape recordings (or video
footage). The use of a photographic logbook and standardized entry procedures are outlined as well.
These procedures and guidelines will minimize potential ambiguities that may arise when viewing the
visual media and ensures the representative nature of the photographic documentation.

3.0 RESPONSIBILITIES

Field Team Leader (FTL) - The FTL is responsible for ensuring that the nature and form of data
entries are conducted in accordance with this procedure.

Photographer - The photographer shall seek direction from the FTL and discuss the visual
documentation requirements and schedule, regularly. The FTL is responsible for directing the
photographer to specific situations, site features, or operations that the photographer will be responsible
for documenting. The photographer is responsible for maintaining a logbook per Sections 5.1, 5.2.4,
and 5.3.1 of this SOP.

4.0 REQUIRED EQUIPMENT

. 35mm camera or disposable single use camera (35mm or panoramic use)
. Digital Camera
. Video Camera
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. Logbook
. Indelible black ink pen
«  Standard reference markers
. Slates
. AITOWS Or poInters
. Contrasting backgrounds
. Medium speed, or multi purpose fine-grain, color, 35-mm. negative film or slide film
(project dependent)
. Data recording camera back (if available)
. Storage disk for digital camera

5.0 PROCEDURES
5.1 Documentation

A commercially available, bound logbook will be used to log and document photographic activities.
Review the CDM Federal SOP 4-1 Field Logbook Content and Control and prepare all supplies needed
for logbook entries.

Note: A separate photographic logbook is not required. A portion of the field logbook or site safety
logbook may be designated as the photographic log section.

5.1.1 Field - Health and Safety Considerations

There are no hazards that an individual will be exposed to specific to photographic documentation.
However, site-specific hazards may arise depending on location or operation. Personal protective
equipment used in this operation will be site specific and dictated through requirements set by the Site
Safety Officer, site Health and Safety Plan, and/or prescribed by the CDM Federal Corporate Health
and Safety Program. The photographer should contact the Site Safety Officer for health and safety
orientation prior to commencing field activities. The Site Health and Safety Plan must be read prior

to entry to the site, and all individuals must sign the appropriate acknowledgement that this has been
done.

The photographer should be aware of any potential physical hazardous while photographing the subject
(i.e.. low overhead hazard. edge of excavation).
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5.2 OPERATION
5.2.1 General Photographic Activities in the Field

The following sections (5.2.1 - 5.3.2) provide general guidelines that should be followed to visually
document field activities and site features using still cameras and video equipment. The photographer
shall seek direction from the FTL and discuss the visual documentation requirements and schedule,
regularly. The FTL is responsible for directing the photographer to specific situations. site features,
or operations which the photographer will be responsible for documenting. Listed below are general
suggestions that the photographer should consider when performing activities under this SOP:

. The photographer should be prepared to make a variety of shots, from close-up to wide angle.
Many shots will be repetitive in nature or format especially close-up site feature photographs.
Consideration should therefore be given to designing a system or technique that will provide a
reliable repetition of performance.

. All still photographs should be made using a medium speed, or multi purpose fine-grain, color
negative film in the 35-mm format unless otherwise directed by the FTL. (

. It is suggested that Kodak brand "Ektapress Gold Deluxe" film or equivalent be used as the
standard film for the still photography requirements of the field activities. This film is stable
at room temperature after exposure and will better survive the time lag between exposure and
processing. It is suggested that film speed ASA 100 shouid be used for outdoor photographs
in bright sunlight, ASA 200 film should be used in cloudy conditions, and ASA 400 fiim should
be used indoors or for very low-light outdoor photographs.

. No preference of video tape brand is specified, and is left to the discretion of the photographer.

. The lighting for sample and feature photography shouild be oriented toward a flat condition with
lile or no shadow. If the ambient lighting conditions are inadequate, the photographer shouid
be prepared to augment the light (perhaps with reflectors or electronic flash) to maintain the
desired visual effect.

. Digital photography quality is determined by the camera. A camera that obtains a higher
resolution has a higher number of pixels. and will store a fewer number of photographs per each
disk.
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5.2.2 General Guidelines for Still Photography

Each new roll of film, digital storage disk and video tape shall contain upon the first usable frame (for
film) or at the beginning of the tape (for video), a slate with the following information:

. A consecutively assigned control number (a consecutive. unique number that is assigned by the
photographer to each roll of film or video tape, such as in sample numbers)
. The site location

. FTL's name

. Photographer's name
. Date

C . I E .

All still photographs will have a full caption permanently attached to the back containing the following
information:

. Film roll control number and photograph document control number
. A brief site or scene description (What, Where, Who, Why)

. Date

. Time

. Direction

. Photographed by

. Witnessed by (if applicable)

A standard reference marker should be used in all documentary visual media. While the standard
reference marker will predominantly be used in close-up fearure documentation, inclusion in all scenes
should be considered.

Close-up and Feature Photography

All close-up photographs will include a standard reference marker of appropriate size as an indication
of the feature size and should contain a slate marked with the site name and any identifying label, such
as a well number or core depth. that clearly communicates to the viewer the specific feature being
photographed.

Feature samples, core pieces, and other lithologic media should be photographed as soon as possible
after they have been removed from their in situ locations. This enables a more accurate record of their
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initial condition and color. Include a standard reference color strip (color chart such as Munsell Soil
Color Chart or that available from Eastman Kodak Co.) within the scene. This is to be included for
the benefit of the viewer of the photographic document and serves as a reference aide to the viewer for
lithologic observations and interpretations.

The photographer will permanently attach a caption containing pertinent information to the photograph
after 1t has been produced and prior to submitting it to the project files.

Site Photography
Site photography, in general. will consist predominantdy of medium and wide angle shots. A standard

reference marker should be placed adjacent to the feature, or when this is not possible, within the same
focal plane.

While it i1s encouraged that a standard reference marker and caption/siate be included in the scene, it
is understood that situations will arise that preclude their inclusion within the scene. This will be
especially true of wide angle shots. In such a case, the film/tape control number shall be entered in the
photographic logbook along with the frame number and all other information pertinent to the scene.

The photographer will permanently attach a caption containing this information to the photograph after
it has been produced and prior to submitting it to the project files.

Panoramic

In siruations where a wide angle lens does not provide sufficient subject detail, a single-use disposal
panoramic camera is recommended. If this type of camera is not available, a panoramic series of two
or three photos would be appropriate. Panoramics can provide greater detail while covering a wide
subject, such as an overall shot of a site.

To shoot a panoramic series using a standard 35mm camera, the following procedure is recommended.

. Utilizing a stable surface or tripod to support the camera is recommended.
. 20 - 30% from overlap while maintaining a uniform horizon is suggested.
. 2 to 3 photos per series is recommended.
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5.2.3 General Photographic Documentation Using Video Cameras

As a reminder, it is pot within the scope of this document to set guidelines for presentation or "show”
video tape recording. The following guidelines are set for documentary video tape recordings onty and
should be implemented at the discretion of the FTL.

All documentary video tape recordings of field activities shall include an audio slate for all scenes. At
the beginning of each video session an announcer will recite the following information: date, time (in
military units), photographer, site ID number, and site location. This oral account should include any
additional information clarifying the subject matter being recorded.

A standard reference marker should be used when taking close-up shots of site features with a video
camera. The scene should also include a caption/slate. It shall be placed adjacent and parallel to the
feature being photographed.

It is strongly encouraged that a standard reference marker and caption/slate be included in all scenes.
The caption information is vital to the value of the documentary visual media and should be included.
If it is not included within the scene, it should be placed before the scene.

Original video tape recordings will not be edited. This will maintain the integrity of the information
contained on the video tape. If editing is desired, a working copy of the original video tape recording
can be made. The original video tape will be archived in accordance with Section 5.3.2.

5.2.4 Photographic Documentation

Photographic activities must be documented in a photographic logbook or in a section of the field
logbook or site safety logbook. Each logbook will be assigned a document control number. The
photographer will be responsible for making proper entries.

In addition to following the technical standards for logbook entry as referenced in Section 5.1.2, the
following information should be maintained in the appropriate logbook:

. An entry shall be made for each new roll/tape control number assigned. Include information
that is recorded on the film/tape control slate (the site location, FTL's name, photographer
name, and date).

. A description of the general setup, including approximate distance between the camera and the
subject, will be recorded in the appropriate logbook. Include pertinent information that is
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necessary to provide a complete and full caption for each scene (refer to Sections 5.2.2 and
5.2.3).

. The laboratory used for photographic processing will be recorded (if known) in the appropriate
logbook. Record the time and date that film is submirted to the photographic laboratory, as well
as the time and date that the negatives and prints are received from the photographic laboratory.

. Document all situations encoufitered that cause an interruption in the progress of photographic
activities under this SOP. '

. Record as much other information as possible to assist in the identification of the photographic
document. l

5.3  Post Operation

All film will be sent for development and printing to a predetermined photographic laboratory (to be
determined by the photographer). The photographer will be responsible for arranging transport of the
film from the field to the photographic laboratory. The photographer shall also be responsible for
delivery of the negatives and photographs or video tape to the project management.

5.3.1 Documentation

At the end of each day's photographic session, the photographer(s) will ensure that the appropriate
logbook has been completely filled out and maintained as outlined in CDM Federal SOP 4-1.

5.3.2 Archive Procedures

1. All rolls of film, video tape recordings. and photographs should be considered controlled
documents. Therefore, all photographs and the associated set of negatives and original unedited
documentary video tape recordings will be submirnted to the project files and handled
accordingly. The FTL will ensure their proper distribution.

tJ

Based on specific project requirements, the photographer will assign each roll of film or
photograph a control number. Film control numbers may be photographed on the first usable
frame of the film and permanently attached to the negative sleeve/holders. Control numbers for
photographs may contain the control number of the film and the frame number from which the

photograph was made and be written on the back of the photograph. All control numbers will
be written with black indelible ink.

—————————
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3. Original video tape footage shall be assigned a document control number. Video tapes must

have a document control number written on the tape case as well as the video tape cassette. All
document control numbers will be written with black indelible ink. Original video footage shail
not be edited but may be copied.

4. Completed pages of the appropriate logbook will be copied weekly and submitted to the project
files.

6.0 RESTRICTIONS/LIMITATIONS

This document is designed to provide a set of guidelines for the field amateur or professional
photographer to ensure that an effective and standardized program of visual documentation is
maintained.

It is not within the scope of this document to provide instruction in photographic procedures, nor is it
within the scope of this document to set guidelines for presentation or "show" photography.

The procedures outlined herein are general by nature. The FTL is responsible for directly specific

operational activity or procedure. Questions concerning specific procedures or requirements should
be directed to the FTL.

7.0 REFERENCES

Sandia National Laboratories, Procedure for Preparing Sampling and Analysis Plans, Site-Specific
Sampling Plans, and Field Operating Procedures, QA-02-03, Environmental Programs
Department 3220, Albuquerque, New Mexico, 1991.

Sandia National Laboratories, Division 7723, Field Operating Procedure for Field Logbook Content
and Control, PRO 92-04, Environmental Restoration Department, Albuquerque, New Mexico, 1992.

U.S. Department of Energy, Yucca Mountain Project, Branch Technical Procedure: Field Logging,
Handling, and Documenting Borehole Samples, Las Vegas, Nevada, 1989.
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4.0 REQUIRED EQUIPMENT

«  Stiff-bristle scrub brushes

»  Plastic buckets and troughs

»  Laboratory-grade detergent (low phosphate)

«  Nalgene or Teflon Sprayers or wash bottles or 2- to 5-gallon. manual-pump sprayer (pump
sprayer material must be compatible with the solution used)

+  Plastic sheeting

»  Disposable wipes or rags ,

*  Potable water and/or deionized water and/or American Society for Testing and Matenals

(ASTM) Type II or better, as defined by ASTM Standard Specification for Reagent Water.
Standard D 1193-77 (re-approved 1983)*

«  Gloves, safety glasses, and other protective clothing as specified in the site-specific health and
safety plan

«  High-pressure pump with soap dispenser or steam-spray unit (for large equipment only)

Appropriate decontamination solutions pesticide grade or better and traceable to a source (e.g.

10% and/or 1% nitric acid (HNO;), acetone, methanol, isopropanol, hexane)

Tools for equipment assembly and disassembly (as required)

55-gallon drums or tanks (as required)

Pallets for drums or tanks holding decontamination water (as required)

* Potable, deionized, and ASTM Type Il water may be required to be tested for contaminants
before use. Check field plan for requirements.

5.0 PROCEDURES

All reusable equipment (non-dedicated) used to collect, handle, or measure samples will be
decontaminated before coming into contact with any sample. Decontamination of equipment will occur
either at the central decontamination station or at portable decontamination stations set up at the
sampling location, drill sites, or monitoring well locations. The centrally located decontamination
station will include an appropriately sized bermed area on which equipment decontamination will occur
and shall be equipped with a collection system and storage vessels. In certain circumstances, berming
is not required when small quantities of water are being generated and for some short duration field

activities (i.e., pre-remedial sampling).

The decontamination area will be constructed so that contaminated water is either collected directly into
appropriate containers (5-gallon buckets or steel wash tubs) or within the berms of the decontamination
area which then drains into a collection system. Water from the collection system will be pumped into
55-gallon drums or portable tanks for storage. Typically, decontamination water will be staged until
sampling results or waste characterization resuits are obtained and evaluated and the proper disposition
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1.0 OBJECTIVE V

The objective of this standard operating procedure (SOP) is to describe the procedures required for
decontamination of field equipment.

2.0 BACKGROUND

2.1 Definitions

Clean - Free of visible contamination and when decontamination has been compieted in accordance
with this SOP.

Cross-Contamination - The transfer of contaminants through equipment or personnel from the
contamination source to less contaminated or noncontamninated samples or areas.

Decontamination - The process of rinsing or otherwise cleaning the surfaces of equipment to rid them
of contaminants and to minimize the potential for cross contamination of samples or exposure of
personnel.

2.2 Discussion

Decontamination of field equipment is necessary to ensure the quality of samples by preventing cross
contamination. Further, decontamination reduces health hazards and prevents the spread of
contaminants off-site.

3.0 RESPONSIBILITIES

Field Team Leader - The Field Team Leader (FTL) ensures that field personnel are trained in the
performance of this procedure and that decontamination is conducted in accordance with this procedure.
The FTL may also be required to collect and document rinsate samples to provide quantitative
verification that these procedures have been correctly implemented.
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ground surface and berms. All decontamination pads should be upwind of the area to
investigated.

With the rig in place. spray areas (rear of rig or backhoe) exposed to contaminated soils using
a hot water high-pressure sprayer. Be sure to spray down all surfaces. including the
undercarriage.

Use brushes, and low phosphate detergent and potable water to remove dirt whenever
necessary.

Remove equipment from the decontamination pad and allow it to air dry before returning it to
the work site.

Record equipment type, date, time, and method of decontamination in the appropriate
logbook.

After decontamination activities are completed, collect all contaminated waste water, plastic
sheeting, and disposable gloves, boots, and clothing in separate containers or receptacles. All
receptacles containing contaminated items must be properly labeled for disposal as detailed in
the field plan. Liquids and solids must be drummed separately.

5.2 Downhole Equipment Decontamination

Downhole equipment decontamination includes hollow-stem augers, drill pipes. casings, screens, etc.
Follow these steps when decontaminating this equipment:

Set up a centralized decontamination area, if possible. This area should be set up to collect
contaminated rinse waters and to minimize the spread of airborne spray.

Set up a "clean" area upwind of the decontamination area to receive cleaned equipment for air
drying. Ata minimum. clean plastic sheeting must be used to cover the ground, tables, or
other surfaces on which decontaminated equipment is to be placed. All decontamination pads
should be upwind of any areas under investigation.

Place the object to be cleaned on aluminum foil or plastic-covered wooden sawhorses or other
supports.

Using low phosphate detergent and potable water in the hot water high-pressure sprayer (or
steam unit), spray the contaminated equipment. Aim downward to avoid spraying outside the
decontamination area. Be sure to spray inside corners and gaps especially well. Use a brush,
if necessary, to dislodge dirt.
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of the waste is determined. The exact procedure for decontamination waste disposal should be
discussed in the field plan. Also, decontamination fluids. such as solvents may need to be segregated

from other investigation derived wastes.

All iterns that will come into contact with potentially contaminated media will be decontaminated
before use and between sampling and/or drilling locations. If decontaminated items are not
immediately used, they will be covered either with plastic or aluminum foil depending on the size of the
item. All decontamination procedures for the equipment being used are as follows:

G | Guideli
«  Potable and deionized water should be free of all contaminants of concern. Following the field
plan, analytical data from the water source may be required. If required, either existing analytical

data from the water source supplier (i.e., municipality, bottled water company, detonized water
producer) may be obtained or chemical testing may be performed on the selected source.

+  Soap used in the soap and water rinse step will be a low phosphate detergent.

»  Sampling equipment that has come into contact with oil and grease will be cleaned with methanol
or other approved alternative to remove the oily material. This may be followed by a hexane rinse
and then another methanol rinse. Regulatory or client requirements will be stated in the field plan.

+  Decontaminated equipment will be allowed to air dry before being used.

«  Documentation for all cleaning will be recorded in the appropriate logbook.

»  All solvents will be pesticide grade or better and traceable to a source. The corresponding lot
numbers will be recorded in the appropriate logbook.

«  Gloves, boots, safety glasses. and any other personnel protective clothing and equipment will be
used as specified in the site-specific health and safety plan.

5.1 Heavy Equipment Decontamination

Heavy equipment includes drilling rigs and backhoes. Follow these steps when decontaminating this
equipment:

1. Establish a decontamination area with berms that is large enough to fully contain the
equipment to be cleaned. If available, an existing wash pad or appropriate paved and bermed
area may be utilized; otherwise, use one or more layers of heavy plastic sheeting to cover the

—— e T e e
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5. If required by the site-specific field plans, rinse the item with 10% nitric acid (for stainless
steel, glass, plastic. and Teflon), or 1% nitric acid (for items made of low-carbon steel)
followed by a deionized water (ASTM Type Il or better) rinse.

NOTE: Care should be taken not to get nitric acid on skin o

rc
be used unless required by sampling needs as dictated in the field plan.

CAUTION: Do not allow nitric acid to contact methanol or hexane. Contain nitric acid
waste separate from organic solvents.

6. If sampling for organic analytes, rinse the item with methanol or approved organic sojvent.
7. Rinse the item with deionized water (ASTM Type II or better).
8. Ifrequired by the field plan, when sampling for polar organic compounds such as pesticides,

polychlorinated biphenyis (PCBs), and fuels, ninse the item with hexane or approved
alternatives, followed by a second methanol rinse.

9. Allow the item to air dry completely.

10. After drying, wrap the clean item in plastic wrap or in aluminum foil, shiny side out.

11. Record equipment type, date, time, and method of decontamination in the appropriate
logbook.

12. After decontamination activities are completed, collect all contaminated waters, used solvents
and acids, plastic sheeting, and disposable gloves, boots, and clothing. Place contaminated
items in properly labeled drums for disposal. Liquids and solids must be drummed separately.
(Refer to site-specific plans for labeling and waste management requirements).

5.4 Pump Decontamination
Follow these steps when decontaminating pumps:

1. Set up the decontamination area and separate "clean" storage area using plastic sheeting to
cover the ground, tables, and other porous surfaces. Set up three 55-gallon drums and one or
more containers of ASTM Type II water (or as specified in the field plan) with one drum
containing dilute (nonfoaming) soapy water, the second drum containing potable water, and
the third drum receiving waste water.

“CDM FEDERAL PROGRAMS CORPORATION
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If using soapy water, rinse the equipment using clean, potable water. If using hot water. the
rinse step is not necessary if the hot water does not contain a detergent. If the hot water
contains a detergent. this final clean water rinse is required.

Using the manual-pump sprayer, rinse the equipment thoroughly with deionized water (ASTM
Type II or better).

Remove the equipment from the decontamination area and place in a clean area upwind to air

dry.

Record equipment type, date, time, and method of decontamination in the appropriate
logbook.

After decontamination activities are completed, collect all contaminated waste waters, plastic

sheeting, and disposable gloves, boots, and clothing in separate containers or receptacles. All
receptacles containing contaminated items must be properly labeled for disposal. Liquids and
solids must be drummed separately.

5.3 Sampling Equipment Decontamination

Sampling equipment includes split spoons, spatulas, and bowls used for sample homogenization that
directly contact sample media. Follow these steps when decontaminating this equipment:

Set up a decontamination line on plastic sheeting. The decontamination line should progress
from "dirty" to "clean" and have an area located upwind for drying decontaminated
equipment. At a minimum, clean plastic sheeting must be used to cover the ground, tables, or
the surfaces on which decontaminated equipment is to be placed for drying.

Before washing, disassemble any items that might trap contaminants internally. Do not
reassemble these items until decontamination and air drying are complete. Wash items
thoroughly in a bucket of low phosphate detergent and potable water. Use a stiff-bristle brush
to dislodge any gross contamination (soil or debns).

Rinse the item in potable water. Rinse water should be replaced as needed, generally when
cloudy.

Using a hand sprayer, wash bottles, or manual-pump sprayer, rinse the item with detonized
water (ASTM Type Il or better).
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water and rinse water onsite or in a sanitary sewage treatment plant rather than as a hazardous
waste. If an industrial waste water treatment plant is available onsite. the disposal of acid
solutions and solvent-water solutions may be permitted.

4. Unless required, plastic sheeting and disposable protective clothing may be treated as a solid.
nonhazardous waste,

6.0 RESTRICTIONS/LIMITATIONS

Nitric acid and polar solvent rinses are necessary only when sampling for metals or organics
respectively. These steps should not be used unless required because of acid burn and ignitability
hazards.

If the field equipment is not allowed to air dry properly before use, volatile organic residue which
interferes with the analysis may be detected in the samples. The occurrence of residual organic solvents
is often dependent on the time of year sampling is conducted; in the summer, volatilization is rapid and
in the winter, volatilization is slow. Check with your EPA region, state and client for approved
decontamination solvents.

7.0 REFERENCES

Department of Energy, Hazardous Waste Remedial Actions Program, Standard Operating Procedures
For Site Characterization, DOE/HWP-100, July 1990. _

Department of Energy, Hazardous Waste Remedial Actions Program, Quality Control Requirements
For Field Methods, DOE/HWP-69/RI.

American Society for Testing and Matenals, Standard Practice for Decontamination of Field
Equipment at Nonradioactive Waste Sites. ASTM D5088-90, June 29, 1990.

U.S. Environmental Protection Agency, Region II, "CERCLA Quality Assurance Manual, Revision 1,
1989.

U.S. Environmental Protection Agency, Region IV, Engineering Support Branch Standard Operating
Procedures and Quality Assurance Manual, 1986.

|
U.S. Environmental Protection Agency, 4 Compendium of Superfund Field Operations Methods,
EPA/540/P-87/001.1, 1987.
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2. The pump should be set up in the same configuration as for sampling. Submerge the pump
intake (or the pump, if submersible) and all downhole-wetted parts (tubing, piping. foot vaive)
in the soapy water of the first drum. Place the discharge outlet in the waste water drum above
the level of the waste water. Pump soapy water through the pump assembly until it discharges

to the waste drum.

3. Move the pump assembly to the potable water drum while leaving discharge outlet in the
waste drum. All downhole-wetted parts must be immersed in the potable water rinse. Pump
potable water through the pump assembly until it runs clear.

4. Move the pump intake to the ASTM Type II water can. Pump the ASTM Type II water
through the pump assembly. Usually, three pump-and-line-assembly volumes will be
required.

5. Decontaminate the discharge outlet by hand following the steps outlined in Section 5.3.
6. Remove the decontaminated pump assembly to the "clean" area and allow it to air dry upwind
of the decontamination area. Intake and outlet orifices should be covered with aluminum foil

to prevent the entry of airborne contaminants and particles.

7. Record the equipment type, serial number, date, time, and method of decontamination in the
appropriate logbook.

5.5 Instrument Probe Decontamination

Instrument probes used for field instruments such as pH meters, conductivity meters etc. will be
decontaminated between samples and after use with ASTM type II, or better, water.

5.6 Waste Disposal

Refer to site-specific plans for waste disposal requirements. The following are guidelines for disposing
of wastes:

1. All wash water, rinse water, and decontamination solutions that have come in contact with
contaminated equipment are to be handled, packaged, labeled, marked, stored, and disposed of
as investigation-derived waste.

(3]

Small quantities of decontamination solutions may be allowed to evaporate to dryness.

3. Iflarge quantities of used decontamination solutions will be generated, it may be best to
separate each type of waste in a separate container. This may permit the disposal of wash

— e ——— : c— , ——————— S
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2.3 Associated Procedures

« CDM Federal Technical Standard Operaung Procedure 4-1

« CDM Federal Quality Assurance Procedures 2.1 and 2.3

+ CDM Federal Equipment Procedures

« Manufacturer’s operating and maintenance and calibration procedures

3.0 RESPONSIBILITIES

All staff with responsibility for the direct control and/or use of measurement and test equipment
(M&TE) are responsible for being knowledgeable of, and understanding and implementing the
requirements contained herein as well as any other related project-specific requirement.

4.0 REQUIREMENTS

+ Determine and implement M&TE related project-specific requirements

- The Manufacturer's Procedure (MP) or CDM Federal Equipment Procedure (EP) must be followed
when using measurement and test equipment (M&TE)

« Obtain the manufacturer's procedures if they're missing or incomplete

« Attach (or include) an EP or the MP (as appropriate)

- Prepare. and record maintenance and calibration (M&C) in, an Equipment Log (EL)

- Prepare and/or use a Field Log (FL) when M&TE is in use in-situ

« Maintain M&TE records

« Label M&TE requiring routine or scheduled calibration

+ Perform M&C using the appropriate procedure and calibration standard

» Identify and take action on non-conforming M&TE

5.0 PROCEDURES

5.1  Determine if Other Related Project-Specific Requirements Apply

For All M&TE Use

I. The Equipment Warehouse Manager (EWM), Equipment Coordinator (EC), other person
responsible for the item (OPR) or user - contact the Project Manager (or appropriate Contract staff in
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